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PAET I. 



BELATINa TO THE 



PREPARATION OF VESSELS OF WAR FOR BAnLE. 



BUBBAU or OBDSAJKCEf ) 

Nayt Dbpabtmbnt, January Isi^ 1866. ) 
Bib:— 

The Ordnanoe InBtroctioiis for the Kavy having been again carefully revised, and 
such additions and corrections made as the new armaments of vessels of the Navy 
rendered neoessaryi thej are approved bv the Bureau, and I have the honor to submit 
them for the adoption of the Navy Department 

I am, Sir, with high respect^ 

Your obedient servant, 

H. A. WISE, U. S. N., 

Chi^ of BwrwM, 



Navy Dbpastment, ) 

Washington, January \9t^ 1866. \ 
Sib:— 

The revised Ordnanoe Instructions for the Navy,»Bubmitted with your letter of this 
date, are hereby approved and adopted by the Department, and all offioera of the Navy 
will strictly observe and enforce them. 

Very respectfully, 

GIDEON WELLES, 

Scoretary of the Navy. 
Commander H. A. Wise, U. S. N., 

Ohi^ of Burwu of Ordnance, 



CHAPTIiR I. 



GENERAL DUTIES OF OFFICERS 

IN KBLATION TO ORDNANCE AND GUNNEBT, AND TO MILITART 
EQUIPMENTS AND EXEBOISEa 



CAPTAIN. 



!• Thb Captain or Commanding Officer will be careful to require that 
all the Ordnance Instructions are strictly enforced on board the vessel under 
his command; and although particular duties are assigned, and various 
instructions given to the other officers of the vessel, yet he is to see that the 
duties are performed, and the instructions obeyed, by the officers to whom 
they are respectively addressed. 

2* As soon as the crew is received on board the vessel, he shall cause a 
fire-bill to be prepared, the crew shown their stations, and see that they are 
duly stationed at quarters for battle {See Articles 78 to 103), and exercised 
at general quarters, and by divisions, particularly the powder division {See 
Articles 180 to 201), until each officer and man is thoroughly instructed in 
his duties ; after which the exercises are to be frequent during the cruise. 
Exercises which are short and spirited are preferable to those which are long 
and fatiguing. Distinctions and indulgences to those who excel are recom- 
mended. 

When the men have become well acquainted with their duties at the guns, 
and in passing powder, or when the general duties of the ship are unusually 
£Ediguing, the divisional exercises may be confined to those belonging to one 
watch. It is directed that, unless bad weather prevent, Monday of each 
week be set apart for general quarters. 

8* He will, at least once in two months for the first year of the cruise, and 
once in three months for the remainder thereof, assemble the crew at quar- 
ters in the night, without any previous intimation of his intention to do so, 
and have a general exercise. He will inspect the ship throughout, and cause 
an entry to be made in the log-book of the length of time required between 
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the beginning of the call to qnarters and the complete preparation for com- 
mencing action ; also, when every gan is ready for a second fire. 

4. In order to ascertain whether the equipments are complete and their 
nses understood, as soon after the ship has been commissioned as circum- 
stances will permit, he will cause at least one round to be fired, with shot or 
shell, according to the nature of the gun ; and,^whcn practicable, at targets 
at known distances and with the appropriate service charges. {See Tables 
OF Ranges, Appendix.) 

5. He will immediately endeavor to discover whether defects or deficien- 
cies in the armament or equipment exist, and, if any be found, will remedy 
them as far as in his power consistently with instructions, representing them 
to the Commandant of the yard of outfit, if near it ; and, if important, to the 
Chief of the Bureau of Ordnance. 

6* On the representation of the Gunner that the Ordnance Stores are 
injured or liable to injury, he will order the survey called for by Article 49. 

7* He will, in each quarter of the first year of the cruise, expend in 
target-practice six rounds, and in each succeeding quarter-year six broad- 
sides, making the report required by Art. 14. 

He will not, however, either for this purpose or for saluting, reduce his 
supply of ammunition below 100 broadsides. 

8* In order to accustom the men to the use of loaded shells, they are fre- 
quently to be used in preference to shot For Xhis purpose, however, empty 
shells, or those that are '* bouched" only, will be carefully fitted, filled, and 
fused on board, in season, according to the directions (Chap. L Part HL), 
and first expended. 

They should be fitted only as required to replace those expended; a prin- 
cipal object in supplying a certain number of shells to be fitted on board 
ships, is to disseminate information on this subject 

9t The relative proportions of " distant," " ordinary," and " near-firing'* 
charges are to be preserved {See Table of Charges, Part IIL) as nearly 
as practicable, and after action or exercise, deficiencies caused by the expen- 
diture of any particular kind of charge will be made up, without unnecessary 
delay, from the others on hand. 

10* The allowances for tai^et-practice are not to be expended in one or 
two exercises, but are to be divided in such proportions as to allow target- 
practice once a fortnight, or at least once a month, when practicable ; and 
at least three-fourths of the charges allowed shall be expended in practice at 
sea, when it can be conveniently done, opportunities being chosen for that 
purpose under all the circumstances of wind and weather in which vessels of 
war are liable to engage in battle. 
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11. When in port, and circumstances will admit, such places are to be 
selected for practice as are favorable for the recovery of the projectiles ; 
when the effect of the bursting charge h not important, a blowing charge 

^may be used in shells, to test the efficiency of the fuze without destroying 
the shell 

In practice the service charges for which the sights are marked are alone 
to be employed. 

Distances within half a mile are preferable for solid shot, as best showing 
the result Targets of ten feet high by twenty long will afford the means 
of general comparison, especially with the practice at the experimental 
battery at Washington. For shells, the distances should suit the ranges 
of their fuzes, or time of burning, that the degree of certainty of explosion 
in direct or ricochet fire may be seen and noted. 

12. The whole crew is to be exercised in the use of the muslet, car- 
bine, pistol, and sword, and in firing at a target with small arms, by suita- 
ble persons, each division under the superintendence of its respective com- 
manding officer. The company and the battalion drill is recommended as 
often as convenient opportunities of exercise present themselves. 

13* He will cause the boats' crews to be exercised in all the preparations 
for attacking an enemy, either by land or water, and in the use of '* boat 
and field hi^witzers," and small arms, under all the various circumstances 
likely to arise in such service,* and particularly in embarking and disem- 
barking the '^ boat and field*' guns and ammunition. (See Part U.) 

14* At the expiration of each quarter he will cause to be prepared, and 
forward, by the earliest favorable opportunity, to the Bureau of Ordnance, 
a report of all firing, with or without projectiles, according to the detail 
given in form G. Appendix; also the Quarterly return of receipts and 
expenditures in the Ordnance Department. 

15* He will, once in every quarter, cause a thorough examination to be 
made into the condition of the armament, shot and shells ; and will see that 
care is taken to keep the shot and shell lockers dry ; that the shot and 
shells stowed therein are clean and free from rust, and, also, that the diame- 
ter of shot kept on deck is not increased above the high gauge by injudi- 
cious lacquering or painting, and report to the Bureau of Ordnance that 
this has been done. 

16t He is to take care that especial attention is paid to the fuzes, whether 
spare o^fii the shells ; and if there be reason to suspect injury from damp- 
ness or any other cause, he will have one or more fiizes burned for trial 

17t He will not permit shells to be filled, or their fuzes to be shifted or 
shortened, without his order ; and whenever these operations are to be per- 



6 0£N£BAL DUTIES BELATING TO 

formed, be will see that a suitable and properly secured place, not in tbe 
8bell-rooin,«nd as far from tbe magazine as conYenient, is selected for tbe puiv 
pose. On such occasions tbe fires and ligbts are to be extinguished, and 
also the farther precautions are to be observed, as to the manner of per- 
forming the work, contained in the directions for filling and emptying shells. 
(See Chap. L, Part HI.) 

]8t He is not to dismount, strike below, or otherwise render unfit for 
immediate use, any of the guns on board tbe ship iie commands, except 
imperative necessity should require it for the safety of tbe vessel. The 
particular circumstances of such necessity arc to be immediately entered at 
lai^e in the log, and information is to be given to the Commander of the 
squadron, and to the Secretary of the Navy. 

When guns are to be struck below, or when shipped for transportation, 
he shall cause all the precautions to be taken to guard them from injury, 
prescribed in Article 46 of these instmctions, and such others as circum- 
stances require. 

19* He is prohibited from giving away the arms of any description 
belonging to the vessel under his command. 

20t He will keep the keys of the magazines and shell-rooms, and of the 
receptacles for percussion caps and primers, and of the cocks for flooding 
magazines and shellnrooms, in the cabin, where they may bo obtained by 
the Executive Officer in case they should 1h wanted when the Ci^tain is 
absent from the vessel ; and they are only to be delivered to the Executive 
Officer, or the Officer of the Powder Division. 

21« Before entering any friendly port, he will cause every gun to be 
drawn and reloaded with cartridge, if necessary to salute. 

22 • He wiU not permit friction-matches to be on board under any cir- 
cumstances, and before sailing will notify all persons of this regulation, and 
institute a search to see that it has been complied witL 

EXECUTIVE OFFIOER. 

28* The Executive Officer will, under the orders and direction of the 
Captain, ascertain that all the ordnance stores and equipments ordered or 
allowed for the vessel are received on board in good order ; that they are 
properly distributed and stowed; that they are only used or expended 
according to directions from proper authority, and that they are duly 
accounted for, according to the directions and forms which are oAnay be 
prescribed by the Bureau of Ordnance. In small vessels which have uo 
Gunner, he shall receipt for and be accountable for all ordnance stores, 
making all the returns which the Gunner is herein directed to prepare. 
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24» He will be particularly attentive to the state of the batteries, small 
araiB, magazines, shell-rooms, and shot-lockers ; to the passages leading to 
and scuttles connected with them ; and take care that they are kept clear 
and ready for action. 

25t He will canse convenient places to be assigned for the stowage of 
spare articles which may be required in action, and see that shot for at least 
twenty broadsides for shot-guns, and one sheU for each shell-gun, are always 
in readiness upon the respective decks. 

26* When salutes are to be fired he is personally to examine, or to direct 
one of the Officers Commanding a Division to examine, ascertain and re- 
port that the necessary preparations are made and precautions taken to avoid 
accidents. The guns, if loaded, are to be drawn, wormed, sponged and 
reloaded. They are, nevertheless, to be so laid as to prevent the possibility 
of mischief, even in the contingency of a shot or wad being left in any 
of them. Hard wads are not to be used in firing salutes, nor are port-fires. 
The guns are to be fired either with percussion or friction primers, as the 
Captain may prefer. These, when in good order, are not apt to fail if the 
lock-string be properly pulled ; as, however, a slight deterioration may inter- 
fere with the regularity of salutes, the precaution of dropping a few grains 
of gunpowder into the vent will be found effectual. 

Guns of the lowest calibre and class, when sufficient in number, are to be 
used for saluting ; and no heavier than their " near-firing*' charge is to be used. 
(See Table of Charges, Part IH.) Two boats' howitzers will be found suf- 
ficient for saluting. " Saluting powder" to be used in all guns for this purpose, 
in preference to " Service powder." 

27t In large vessels he will cause a cot with a spare sacking-bottom, or 
such other apparatus as may be approved by the Sui^eon, to bo prepared 
and kept for the purpose of lowering the wounded to the orlop or berth 
deck. 

28t Before the powder is received on board, he, with the Gunner, will 
carefully inspect the magazines and shell-rooms, their passages and light- 
rooms, and have them thoroughly cleaned, dried and aired, and will see that 
the pipes and stop-cocks, and every thing connected with flooding the mag- 
azines, are in order, and acquaint himself with their position and mode of opera- 
tion ; the lighting apparatus cleaned and dried ; and particularly that the 
glasses for transmitting light into the magazines and shell-rooms are clear 
and without fracture ; that the light bums clearly, and the box is well venti- 
lated; and shall report to the Ordnance Officer when the magazines are 
ready to receive the ammunition, (See Chap. H., Part HI.) 
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OFFIOERS IN CHARGE OF DIVISIONa 

29* Offiobrs ijx oharob of divisions of guns are required to make them- 
selves thoroughly conversant with every particular relating to the equipmenti 
exercise, and management of the guns, as set forth in these instructions, and 
especially to familiarize themselves with the charges prescribed and the 
ranges given in the Tables; the principles and practice of pointing guns 
under all circumstances, and also with every precaution connected with the 
use of shells, and of percussion and time fuzes. 

80* They are carefully to inspect their divisions when called to quarters 
for inspection or exercise, and see that every thing is, at all times, in place 
and in-order for service ; and in case of discovering any defect or deficiency, 
will report it to the Executive OflScer. 

81* They will be careful, when instructing the men at quarters, to require 
a strict adherence to the prescribed mode of performing their duties, and to 
all the details of execution, in order that general uniformity and the efficiency 
dependent on it may be secured. When the individuals of the guns' crews 
have become expert in the performance of their particuhir duties, then each 
man shall be instructed by the officer of his division, until he shall have 
become acquainted with ihe special duties of every station at the gun. 

32* They are at least once a week to examine the guns and all the iron 
work of the carriages, and see that they are kept free from rust, and espe- 
cially the eccentric axles, elevating screws, and pivot-bolts, which must be 
protected by a mixture of tallow and white-lead, or other simiUr coating. 
The cap-squares must be frequently removed, the guns lifted and the trun- 
nions cleaned ; the elevating screws oiled, but never cleaned with brick or 
emery paper. 

Once a quarter at least, all the connecting bolts, such as cap-square, 
bracket, breast, and transom bolts, are to be examined and tightened if they 
require it To do this it is necessary, after lifting the gun, to turn the car- 
riage bottom up. The threads of the screws of the bolts above named must 
be coated with the lacquer for small arms. 

SS* Ths Offickr of the Powder Division will, in like manner, carefully 
instruct and* drill his men, and test the efficiency of the arrangements for 
passing powder, shot, and shell, in order to insure a sufficient supply of 
each to all parts of the batteries, without the danger of misdirection or of 
accumulations in any part thereofl To this end blocks of proper shapes 
and colors may be provided in the appropriate tanks of the magazines, and 
passed up instead of powder, when that is not used These are to be counted 
and reported by the Officers of the Gun Divisions, and will enable the Execu- 
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live OflQcer, and the Officer of the Powder Division, to detect and remedy 
defects or deficiencioB in the system or its details, and to be sore that the 
men are properly stationed and instmcted. 



MASTER. 

84* The Mastbb will see that the number of fighting-stoppers, whips for 
preventer-stays, preventer-braces, slings for yards and gaffs, relieving-tac^lcs, 
and other articles in his division which are directed, are all fitted and ready 
for use in action* At general quarters his division must be regularly drilled 
in fishing masts and spars, stoppering and knotting rigging, and trimming 
8ail& 

CHIEF ENGINEER. 

85t The CmsF Engineer will ascertain that all the tools and implements 
necessaiy for the prompt and effectual repair of injuries which the engine 
. and its dependencies may receive in action, are received on board and placed 
at hand. 

•gunner. 

M* He shall attend personally at the ordnance store where his stores 
shall be delivered to him, the Ordnance Officer furnishing him with means 
of tran^ortation and men for stowing them in their appointed places on 
board ship, when the crew is not available for this purpose. He is to be 
especially careful that the equipments and stores belonging to the magazine 
are arranged therein in conformity to Ordnance Instructions. (See Chap. L, 
Part IIL for further directions relative to his duties and responsibilities.) 

37* The powder-tanks containing charges for each class of guns are to be 
stowed on their sides, with the lids next the alleys and hinges down, near 
the magazine scuttles through which these chaiges are to be delivered ; the 
charges for '^ ordinary firing" nearest the scuttle. When tanks are emptied 
they are to be stowed on the upper shelves in order that the powder may 
be kept, as much as possible, below the water line. 

88* In time of war, passing-boxes are to have chaiges for " ordinary firing" 
kept in them ready for passing up at once. 

^39* In future white wiU be used for all cylinders, the calibre and weight 
distinctly stencilled on each bag. In case of a deficiency of white cartridge 
cloth, the different charges for all classes of guns may be distinguished by 
the color of the cartridge-bags ; white being used for distant firing, blue for 
** ordinary" firing, and red for " neai" firing* 
The lid ends of the powder-tanks for service chaiges are to be painted ci 
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the same colors as tlie cartridge-bags which they contain, and most be dis- 
tmctlj marked with the calibre and weight of the gun for which the car> 
tridges are intended. Tanks for mnsket-powdcr must be marked mubkbt- 
POWDEK ; and this powder may be put up in either of the kind of chaigea 
allowed which will make the best stowage, the bags properly stencilled. 

Tanks containing saluting powder are to be marked '' saluting." It is 
to be kept in bags, stencilled " saluting.** 

40* No loose powder is ever to be taken or carried on board ship, and all, 
whether public or private belonging to officers, must be safely stowed in the 
magazines. 

41 • All metallic cartridges for small arms, percussion caps, and percussion 
or friction primers, or other articles containing fuhninating matter, must be 
kept in boxes prepared for the purpose, and the boxes must be stowed sepa- 
rately from other articles, in a dry, secure, and safe place, under lock and 
key, and are on no account to be put in the magazine. It is recommended 
that they be distributed in two or three places, a portion conveniently at 
hand. 

42* The fireworks, after carefully removing all fulminating matter, such 
as caps or primers, if any such be used to i^te them, are to be stowed in 
their proper packing-boxes in other light boxes of suitable length, made 
water-tight, with lock and key, and to fit between the beams and carlines of 
the gun decks of frigates and berth decks of single-decked vessels. Those for 
instant use must be placed near the after hatch, and the remainder abaft 
that position, if possible, so as to be constantly under the care of the sen- 
• tinel at the cabin doors. In no case, however, are they to be placed over 
any standing light or lantern on any deck. 

48* All ammunition packing-boxes, shell-bags, and metal cases are to be 
preserved, and returned into store at the end of the cruise. 

44t No coopering is ever to be done in the magazines of ships. Should 
powder be received on board in barrels, the hoops and heads must be 
started on the orlop or berth deck belbre entering the magazine. 

45* In stowing shell-rooms, filled shells are to be stowed together in boxes 
or bags ; those having fuzes of different times of burning, and each kind of 
fiize, will be placed in tiers or ranges distinctly separate. (See ArtiiSe 
ON r uzBS, C. IV.) Empty shells are to be stowed by themselves, unsabott^, 
in bulk, in a dry place. 

46* Whenever guns are to be struck below, or prepared for transpor- 
tation, the gunner will see that the bores are washed with fresh water, care- 
fully sponged, thoroughly dried, and coated with melted tallow, and a wad 
dipped in the same material inserted, and connected with a tompion by a 
lanf ard. lie is to see that the tompion is put in securely, and the vent and . 
all screw-holes stopped by a plug of soft wood, and puttied over. 

47» He is to examine and report daily, before 10 a. m. and 8 p. m., whether 
the guns and all their equipments ; the whips for supplying shot and shells ; 
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the arm-chests, annorjr, and small arms; the supply and reserve division 
boxes, and other articles furnished as ordnance and ordnance stores, arc in 
good order and in place, and make immediate report to the Commanding or 
Executive Officer of any defects or deficiencies which he may discover at any 
other time. 

48fl The guns and their equipments are to be kept as dry as possible, and 
no salt water used in cleaning them. 

49t If he shall discover any articles to be injured, or liable to injury from 
any cause, he will ask, in writing, for a survey to be held, to determine the 
amount, cause, or liability of any of the stores or equipments to damage or 
deterioration ; a copy of this request and report of survey to be furnished to 
him as a voucher, by the officer ordering the survey. 

50* Whenever the magazines or shell-rooms are opened, he is to take every 
precaution to guard against accident by fire ; to examine particularly that all 
the men stationed in any way in or about the magazine, embracing all sta- 
tioned within the magazine screen, put on the magazine dress and shoes, and 
on no account have any thing metallic about them, and that no improper 
articles are introduced. He will also see that all the articles required for 
sweeping and removing loose powder are at hand, and that those operations 
are performed before the magazine is closed. 

51 • The tanks are never to be opened unless by special order, or when 
powder is actually required for service ; and then no more of the lids are to 
be unscrewed than is necessary for immediate supply. The strictest atten- 
tion to this regulation is required of the Gunner, as experience has proved 
that the preservation of the powder in good condition depends upon the 
entire exclusion of damp aai. 

Sit When the guns are ordered to be drawn before entering a friendly 
port, the Gunner is to be particularly attentive to assure himself that no shot 
or wad is left in any gun. 

58* In saluting, he is to guard against accident in loading, pointing, and 
firing, and to be particularly careful in reloading, where that operation is 
unavoidable, 

54. In the absence or illness of the Gunner, his general duties will devolve 
on a Gunner's Mate, under the supervision of the Executive Officer. 

M» The Gunner shall keep a minute-book of all expenditures in the 
Ordnance Department, and on Monday of each week shall submit it to the 
Executive Officer for examination and approval. Within ten days after the 
expiration of the quarter, he shall make out his quarterly return in the 
required form, which shall be signed by him, certified correct by the Execu- 
tive Officer, approved by the Commander, and forwarded to the Bureau by 
the first opportunity. At the same time the ledger shall be posted* 
2 
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56* When a yeascl returns from a cruise to be refitted or repaired, or 
placed in ordinary, the Gunner, or person performing tbc duty of Gunner, is 
not to leave the ship, unless specially authorized by the Secretary of the 
Navy, until all the guns, powder, small arms, ammunition, and other articles 
under his charge, shall have been examined and surveyed, and turned over 
to his successor, or other person appointed to receive thorn, or to the Inspec- 
tor of Ordnance, the receipt for which he shall show to the officer to whom 
he applies for leave. 

OABPENTER. 

57* The Cabpbntbr shall ascertain and report to the Executive Officer 
that there are a sufficient number of tarpaulins to cover all the hatches lead- 
ing to the fore and after orlops ; that the pump^^ear of every description is 
ready and in order for rigging the pumps, and that every preparation can be 
promptly made before going into action to free the ship, in case of receiving 
injuries below the water-line. 

58* He is also to examine and keep in order the force and channel pumps, 
the fire-engine, the division-tubs, and, in short, all the apparatus necessary 
to give a good and speedy supply of water in case of fire in action. 

5i» He is specially charged with the care and distribution of articles for 
stopping shot-holes or repairing other injuries to the hull, which may be 
received in action, viz. : shot-plugs and mauls ; pieces of pine board from 
eighteen inches to three feet long, and from twelve to fifteen inches wide, 
covered with felt or feamaught, previously coated with tar or white lead ; 
patches of sheet-lead, all with nail-holes punched ; and trouser^lings for 
lowering men outside the vessel, to be provided with a pouch or pocket, to 
contain a hammer and nails. Tarred canvas or oakum should be prepared 
to shove into the shot-holes before the patches of board or lead are nailed 
on. Although shot-plugs are still to be allowed, the means just described 
are most to be relied on. 

60* In case it shall not have already been done, the Carpenter, under the 
direction of the Commander or Executive Officer of the ship, will draw a 
black line, two inches broad, on the ceiling of the ship, to correspond with 
the ordinary height of the water-line. On this is to be marked, by corre- 
sponding intervals and numbers, the position of the ports on the lowest of 
the gun-decks. By this arrangement the position of the shot-hole can be 
easily ascectained and communicated, through the Officer Commanding the 
Powder Division, and a remedy promptly applied. To this end he is to 
pay habitual attention to keeping the wings clear to four feet below the 
water-line, and report any obstructions to the Executive Officer. 
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YEOMAN. 
61* Tbe Ybomak is to charge himself with, and is to be accountable for, 
all articles of ordnance stores which may be placed in the storeroom under 
his charge, and is not to issue or expend any article, except by order of^ or 
authority from, the Captain or Executive Officer. 

C2« On the return of a ship, to be laid up at a ^ard, or to be refitted or 
repaired, the Yeoman will be retained to deliver the ordnance stores in his 
charge into the hands of the Ordnance Officer. If any deficiency in the stores 
under his charge be discovered, or they are in bad order, the Ordnance Officer 
will r^ort the same to the Commandant of the yard, who will order a sur- 
rey, to ascertain the nature and extent of the deficiency, or injury, and 
whether either were caused by the Yeoman's negligence or fault If the 
surveying officers shall find just cause for suspecting fraud or negligence, 
the Commandant shall suspend the payment and discharge of the Yeo- 
man, until he shall report the case to the Bureau and receive the orders ef 
the Department 

(3* No person is to be knowingly appointed Yeoman who has already 
served in that capacity in any vessel of war of the United States, who can- 
not produce a satisfactory certificate of his former good conduct as Yeo- 
man. 
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CHAPTER II. 
GENERAL DISTRIBUTION OF OFFICERS AND MEN AT QUARTERS. 



64« Thb foUowiog directions for the general distribution of a ship's 
companj at quarters, or for action, arc intended to secure, upon the most 
important points, a degree of uniformity which will promote efficiency, and 
at the same time leave to the Captains the selection and arrangement of 
many individuals under their command, according to their own views of 
the particular qualifications of eacL 

CS» The Captain's station, in action, is upon the quarter-deck. 

M* The Executive Officer, the Midshipmen acting as Aides to the Captain, 
and the Signal Officer, are also to be stationed on the quarter-deck. 

67* The stations of the other Officers are to be regulated by divisions, as 
follows : 

The guns upon each deck are to be numbered from forward, bc^nning 
with No. 1, and continuing aft, in succession, each gun and its opposite 
being designated by the same number, excepting pivot and shifting guns, 
each of which is to have a separate number. The guns on each deck are 
then to be divided as equally as possible into three or two divisions, accord- 
ing to the number of Lieutenants or other Wa£ch Officers on board, so that 
each division of guns, and the persons belonging to it, may be commanded 
by a lieutenant or other Watch Officer. These divisions arc to be num- 
bered consecutively, designating the forward division on the lowest gun- 
deck as the first division, and passing from the after division of one deck to 
the forward division of the next deck above it 

t8» The command of these divisions of guns is toibe assigned, in the ^ 
order of their numbers, to the Lieutenants or other Watch Officers, accord- 
ing to their rank, assigning the first division to the officer next in rank to 
the Executive Officer. In case of a deficiency of Watch Officers, the 
quarter-deck division may be assigned to an Ensign or Midshipman, who 
will act under the general supervision of the Executive Officer. When the 
number of officers on board of vessels having pivotpguns will permit, each 
pivot-gun will be placed under the special charge of a suitable officer of the 
division oif which it forms a part. 
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MASTER'S DIVISION. 
i9t This diTidon will comprise all those stationed in the tops, and those 
appointed to attend to the ngging, sails, steerage, and signals. The Master 
is to be stationed on the qoarter-deck, and to bo assisted by the Boatswain, 
whose station will be on the forecastle. The Boatswain will be charged with 
all his divisional duties in the event of his death or absence. (For Arms, 
iee Table in Article 101.) 

POWDER DIVISION. 

TOt This division will be under the direction either of a Lieutenant, Mas- 
ter, Ensign, or competent Midshipman. It will consist of all those stationed 
below the gun-decks, except persons belonging to the Surgeon's Division 
and the Paymaster and his Clerk. 

The Gunner is to be stationed in the main magazine, and a Gunner's 
Mate or Quarter Gunner in the other magazine when there are two; 
and those, persons of this division who may be stationed in the magazines 
and passages are to be under the immediate direction of the Gunner and his 
Mate, respectively. Those of the Carpenter's crew stationed in the hold or 
wings are to be under the immediate direction of the Carpenter's Mate, who 
will be stationed with them. All reports, however, are to be made through 
the Conunanding OflBcer of the division. 

DIVISION OF MARINES. 
71 1 All the Marines who may not be distributed to other divisions for 
action are to conq)ose a DiiAsion of Marines, to be under the immediate 
command of the Senior OflScer of Marines on board. He will form his 
division on such part or parts of the spar or upper dec& as the Captain may 
direct. 

SURGEON'S DIVISION. 
72a The SuBGBOir or senior Medical Officer will have the direction of this 
division, which shall comprise all the Medical Officers and such other per- 
sons as. may be designated by the Certain to assist in the care of the 
wounded in action. This division will occupy the cockpit, or such other 
convenient place as the Captain of the vessel may direct 

THE CHAPLAIN. 
780 The Chaplain will be in attendance to perform the duties of his 
sacred office, and to render such other service as may be in his power. 
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PAYMASTER. 
74a The Patmastsb's station will be in the ward-room and on the berth- 
deck, in charge of the money, books and stores belonging to his Departr 
mentk 

ENGINEER DIVISION. 
75t The Engineer Division shall be under the direction of the Chief 
Engineer, and shall comprise the Assistant Engineers and such of the Fire- 
men and Coalheavers as may be detailed for the purpose. An Assistant 
will be appointed to take charge of the fire party detailed from this Division. 

MISCELLANEOUS OFFICER& 
76« Ensigns, Midshipmen, Mates, Captain^s and other Clerks, the Sail- 
maker, and other officers not enumerated, arc to be assigned to the different 
divisions at the discretion of the Captain. 

77* In distributing the Petty Officers, Seamen, and others to the guns and 
other stations in the several divisions, it is desirable, as a general rule, that 
those stationed at the same gun or near each other at quarters, should be 
drawn from different stations for working ship ; so that a great loss at any 
one gon may not fall too heavily on any watch station. 

Exceptions to this general rule may be advantageously made where the 
duties of men require their habitual attendance on particular decks. In 
such cases it will generally be advisable to station them at quarters near to 
the places of their ordinary duties. 

DISTRTBUTION OF THE GREW.* 
78* Table showing the number of men for the service of each kind and 
class of gun in use in the Navy, assuming the vessel to have the established 
complement 
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To the Xly X, and IX-inch lOO-pounder rifle, and 64-poander pivot gang, 
a Powdennan, and to all other gans a Powder-boy is to be added. 

The number of men to form crews of guns mounted on carriages of spe- 
eial character, is to be regulated aa may be found most advantageous by the 
Commanding Officer. 

79* In designating the Petty Officers and others for particular stations, it 
is assumed that the intelligence, skill, and force of the men have been equally 
divided between the two watches, and that the men in the starboard watch 
have all odd numbers, as 1, 3, 5, and those of the port watch even num- 
bers, as 2, 4, 6. 

To preserve this equality, and to secure the ability of those who may be 
upon deck to prepare the ship for action at night, whilst the watch below 
are bringing up and stowing the hammocks, all the odd-numbered guns will 
be entirely manned by men belonging to the starboard watch, and all the 
even-numbered guns by those belonging to the port watch, as far as practi- 
cable. The crews of pivolrgims to be taken half from each watch. 

8O0 Where ports on opposite sides of the same deck are numbered the 
same, and are both provided with a gun, guns' crews are only to be fur- 
nished for the guns on one side. Pivot and shifting guns are each to have 
full guns' crews. 

81 1 When the complements allowed to vessels of the Navy will permit, 
it is recommended as a general arrangement that the guns' crews be formed 
of ivbout one-third Petty Officers and Seamen, one-third Ordinary Seamen, 
amd one-third Landsmen and Boys, and that this system bo observed as 
nearly as practicable. 

82t At least one Quarter Gunner should be stationed at each division of 
guns; and a Gunner's Mate or Quarter Gunner in the smaller magazine, and 
in each shell-room. 

If there be more shell-rooms than there are disposable Quarter Gunners to 
ittend them, other careful and suitable persons are to be selected to supply 
the deficiency. 

8Sf Before permanently assigning tlie individuals which fonn a gun's 
crew, to the performance of pai-ticular duties connected with its sertico in 



18 QENSRAL PISTRIBUTION AT QUABTEBS. 

action, it is important to ascertain their respective qualifications, as far as 
may be practicable, by questioning them or by exercising them at the guns. 

84« The Captains, especially, should be selected from those m whose skill, 
coohiess, and judgment the greatest reliance can be placed, without regard 
to their ratings, though at the same time care should be taken to avoid 
stationing men of a higher rating than the Captains of the guns, to perform 
subordinate duties at the same guns. They should be examined by the 
Surgeon with reference to eyesight 

Spongers and Loaders rank next in importance, and, with activity and 
coolness, should possess the necessary physical strength and stature. For 
Handspikemen, weight is important, in addition to strength and coolness. 

85t Very careful men should be selected for attending the Powder-scut- 
tles on the different decks, as well to prevent noise and contention among 
the Powder-boys as to guard against accidents, and speedily to repair such as 
may occur. The boys should be trained to fall into line, to insure an equal 
distribution of powder. 

880 Unless some special reason should require a. different arrangement 
with regard to Boarders, Pikemen, Firemen, Sail-trimmers, and Pumpmen, 
the following will be observed : 



BOARDERa 

87* Half the men composing a gun's crew, excluding the Powderman 
or Boy, are to be Boarders. When this rule gives an odd number of mon, 
the odd one is to be a Second Boarder. 

88f The Boarders are to constitute two divisions, called first and Second 
Boarders. 

89* First Boarders are, generally, to be taken from the second part of a 
gun's crew ; and Second Boarders fi'om the first part 

90# All Petty Officers on the spar-deck, except the Quaitermaster at the 
conn and the Quartermaster at the wheel, are to be first Boarders. — (For 
Abms 07 Boarders, see Table, Article 101.) 

The Executive Officer leads the Boarders. All the Division Officers on 
the spaiwleck shall be First Boarders, except the officer commanding the 
quarter-deck division, who shall lead the Pikemen. On gun-decks the officer 
commanding the second Aivision shall be a First Boarder ; the commanding 
officers of the other divisions shall be Second Boarders. If there are two 
officers in any division, the second shall lead those Boarders who do not 
go with his principal A Lieutenant or other responsible officer should be 
detailed to command the gun-deck in the absence of the boarders and 
pikemen. t 



STATIONS AND ABMS OF OIJNS' CRBW8. 19 



PIKEMEN. 

91 1 One^oarth of the namber of men composing a gun's crew, rejecting 
fractions, and excepting the Powderman or Boy, and all the men of the 
Master's division on the spar-deck, except those designated as Boarders and 
those at the wheel and conn, are to be Pikemen, and compose but one 
division. 

ttt For each Pikeman at a gan there is to be a mosket or carbine pro- 
vided, which in action, when not in use, is to be kept with the bayonet un- 
fixed, hooked securely against a carline or beam near the gun ; or on a spar- 
deck placed conveniently at hand. When they are called away they will 
repair on deck with these arms, when, if ordered, they will place them in a 
secure place, to be designated by the Executive OflScer, and arm themselves 
with pikes. Pikemen will wear a cartridge-box whenever at general quar- 
ters or in action. 

Pikemen of the spar<leck divisions will, on being called away, arm them- 
selves as directed 

Should it become necessary, in an emergency, to call *' all hands" from 
below to repel an enemy, the Pikemen will, if not already so armed, arm 
themselves with muskets or carbines, leaving their pikes to be used by those 
whose arms are not designated — ^that is, by the remainder of the gun's crew 
and Powder Division. 

98* One boarding-pike for each gun on covered decks is always to be 
kept triced up conveniently near it, and this is to be used by the Powder- 
man, or any other person left at the gun to guard the port 

94t Pikemen are to be covered by the Marines with their bayonets fixed. 

FIREMEN. 
M* With broadside guns, one Fireman is to be taken from each gun's 
crew, and from pivotrguns two. Each Fireman is to have a fire-bucket at 
hand near his gun, and to wear his battle-axe in a belt around his waist 

BAIL-TRIMMERa 

96t In all vessels there shall be two divisions of Sail-trimmers, composed 
of all the men at the spar-deck guns, except 1st Captains, 1st Spongers, 
1st Loaders, and Powder-boys. The 1st Sail-trimmers are to be taken from 
the guns on the forward half, and the 2d Sail-trimmers from those on the 
after half of the spar-deck. 

VI % In vessels carrying guns on more than one deck there are to be three 
divisions of Sail-trimmers, called Ist, 2d, and 3d Sail-trimmers, and the third 
division is to be made up of one man from each gun's crew on the other 
deck or decks, as designated in the tables. — (Article 101.) 
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This third division of Sail-trimmeTS is to be regarded as a reserved force, 
and is not to repair on deck at tlie general call for Sail-trimmers, nor except 
when specially ordered Besides serving to re-enfbrce the other two di- 
visions when absolutely necessary, it is also to re-enforce either the FiremeD 
or the Pumpmen in cases of need. 

98« The third division of Sail-trimmers, and all the Pikemen of the guns' 
crews, and others armed with muskets {See Tables, Article 101), may be 
made to assemble together as a body of Mnsketeers, either for landing or 
otherwise. No one gun more than another wUI be weakened by so doing; 
and this suggests the propriety of preferring these men ordinarily for the 
crews of boats. 

PUMPMEN. 

Mt Each gun's crew composed of as many as 14 men is to fbmish two, 
bat^ when of less than 14 men, one Pumpman only. 

IMt When Pumpmen are sufficiently numerous to admit of working the 
pumps with one-half their force, they should compose two divisions, to bo 
called 1st and 2d Pumpmen. 
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DISTRIBUTION AND ARMS OF MEN AT THE QUNS. 

1M« The annexed Tables show the stations of guns* crews at pivo^guns, 
and at broadside-guns, when composed, respectively, of the following num- 
bers of men : 24, 16, 14, 12, 10, 8, or 6 ; how each man of a gun's crew is 
to be armed, and the number of small arms of all kinds required for each 
gun's crow. 

N. B. — ^To these Tables is annexed another, showing the small arms of 
the Master's Division. 
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Gun's Cbxw oompoud of 8 Msk and a Powdxe^bot. 



TrrxjES or Qun's Cecw ov 
Lift Sisb of Oux. 






Trrus or Ovift Casw oir 
BtQBT BiDB or Qvx. 


AB1I& 


Noi. 


1 


1 


1 


1 


s 


1 


l8t Loader, 2 B 


3 
5 

1 


4 


l8t 8pong«r, 2 B 


1 
1 

1 

1 


1 

I 


1 
1 


1 
1 


1 

1 
1 


1 
1 


2d Loader and PikemaiL . 

Shotman a&d Pumpman. . 

l8t Captain, 2 B 

Powder-boy 


6 


2d Sponger and Pike 


8 


Tr.-tkL, Fireman 


2 


2dCaptandHand8pi,lB. 














Total number of Armft. 




4 


2 


2 


2 


3 


2 











Gun's Crew composed of 6 Men and a Powder-dot. 



Tnun or Gun's Cbbw oh 
Lin SiDB or Gvh, 






TnxsB or Ginr*8 Cnw on 
BiOBT BxDi or Gmr. 


ARMS. 


GUK 

Nofc 


OD 


! 


1 


(U 


s 


1 


l8t Loader, 2B. 

2d Ldr., Shot, and Pump. 

l8t Captain, 2B 

Powder-bov 


3 
5 

1 


4 


l8t Sponger and Pikeman. 


1 

1 
1 

3 


I 
1 

2 


1 

1 


1 
1 


1 

1 

2 


1 

1 

2 


6 
2 


2d Sponger, Fireman. . . . 


2d Captain, Handspike., 
Train-tackle., IB 










' ' 




Total niimbAr o^ A.rma. . 
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Small Arms of Master's Divisioif. 



Btahokbl 


BATnros. 


Amm. 


Oonn 


Quartennaster 


Pistol and Sword. 

do. do. 

do. do. 
Pikes. 
Sword9. 

Pistol and Sword. 
Pistol, sword, and BatUe^e. 
Pikes and Battle-axes. 
Muskets. 
Pistol and Sword. 

da do. 


Wheel 


Quartermaster and Seamen. 
Ouartermaster 


St|rnM«» 


Tr.:::::;:::::::::: 


B07S 


ReUeving TaoklcB 

Moan Braces 


Quartermaster and 0. S. . . . 

0. A.G. 

B. M 


Mastmen 


do 


Seamen and 0. 8. 

do. do 

0. F. 


Topmen 


Forecastle 


Bell 


S.0 







lOZt The Captain will designate the different hatchways which shall be 
Qsed by the Boarders and others from each gun when they are called upon 
deck at quarters. Cutlasses should not be drawn nor bayonets fixed until 
ordered, and, in moving from one part of the deck to another, should be 
sheathed, to avoid accidents. 

I680 The use of fire-arms in the tops being dangerous, and only admissible 
under very peculiar circumstances, they are never to be used there without 
the express direction of the Captain. 



Note. — ^It is proposed to abandon the pike and all muzzle-loading small arms for a 
breech-loading carbine and pistol, with one uniform metallio cartridge for both. 

The revolver pistol does not realize in service with seamen the advantages claimed 
for that description of arm. 
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CHAPTER III. 

DUTIES AT QUARTERS, IN BATTLE OR EXERCISE. 



CAPTAIN. 

104* The Captain, when at general quarters, either for exercise or in 
action, is to snperintend and take the general direction of every thing con* 
nected with the management of the ship and the service of her armament 

105« He will from time to time carefully inspect the ship, in order, before 
commencing a general exercise, to ascertain that all the required and proper 
preparations have been made for battle. When time and other circum- 
stances will permit, he will always make this inspection before going into 
action, and when prevent;ed from making it personally, he will direct it to be 
made by the Executive OflScer. 

106t When engaged with an enemy at so great a distance as to require 
the guns to be elevated, he will, if practicable, cause the distance to be ascer- 
tained by observation, and, when that cannot be done, will estimate the 
distance, and from time to time send directions to the Officers of gun divisions 
for what distances the sights of their guns should be set, and the nature of 
the projectile, and, if a shell be used, the time of the fuze {See Article 326), 
and also the cartridges to be used, whether for " distant^" " ordinary," or 
" near" firing. 

107* He will determine and direct when two shot may be fired ; when 
" quick-firing" may be permitted ; when small arms shall be distributed and 
loaded ; when Boarders shall be called up, and when they shall assail an 
enemy. He will receive, through the Executive Officer, the reports from all 
Officers commanding divisions. 
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EXECUTIVE OFFICER. 
Its* The EziciTTiTs OmcsB, under the direction of the Captain, and 
with the aid of the Master, wUl work the ahip when in action or at general 
quarters. He will receive the reports of the officers of the different divisions 
and others, and communicate them to the Captain of the ship. 

SIGNAL OFFICER. 

1M« The Signal Officer is to see that every thing is prepared for 
making and answering signals promptly, and will make all such as the Cap- 
tain may direct He will provide himself with a watch, pencil, and signal 
note-book properly ruled. 

IIO* He will note and report to the Captain all signals that are made to 
or by other vessels of the squadron, or other vessels in sight, and also note 
the time at which each signal was made. He will obsen^e and report any 
material change which may take place in the positions of the vessels of the 
squadron, or of other vessels, and every event of moment that may occur. 

MASTER'S DIVISION. 

lilt The Mastbr will cause the persons in his division to sling the yards 
and gaffB, to stopper the topsail sheets, to lead out the preventer and other 
braces, and will see that they are clear, and toggled, to prevent them from 
nnreeving. 

llZt He will have the fighting stoppers at hand in the chains and tops 
for stoppering the rigging ; hatchets and axes ready for clearing away any 
casual encumbrances, from the guns ; axes and hatchets for this purpose 
must be sharpened, covered with painted canvas, and labelled '^ not for gen- 
eral use ;" and will cause proper arrangements to be made for applying and 
securing grapnels, if they should be required. 

113t He will see that the hammocks are compactly stowed, covered, and 
stopped down, and will cause the boat and boom covers to be hauled over 
and securely stopped down ; the relieving tackles to be hooked and ready 
for use ; a compass to be placed to steer by ; and see the spare tiller at hand, 
the chronometer and other instrumenU put out of the reach of shot, and 
relieved as much as possible from the jar of the gnns. 

114* In case the Captain should givo orders for sending small arms and 
ammunition into the tops, he will attend to having them sent there, and will 
be watchful that they arc not so used as to expose the sails and rigging to 
danger from taking fire ; and in order to furnish a sufficient supply of water, 
in case of accident, he will have four fire-buckets fitted for each top, with 
3 
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lanyards long enough to reaoh the water from the yard-arms, and these 
Rhould be filled with water in preparing for action. 

lis* On the probability of an engagement, when the ship is on soundinfi^Sy 
the Master will have the ground-tackling ready and clear; 'boats ready for 
getting oat, and every preparation made for towing, warping, anchoring^ 
and getting springs upon the cables ; and have leads and lines in the chains. 
If at anchor, he will have the boats dropped astern, the oars secured to the 
thwarts, and, if directed, have the plugs ready to be taken out that the boats 
may fill, and also cause the spare spars to be put overboard. 

116« Whenever the cables are bent, they shall be kept stoppered until 
wanted for use. 

llTt In action, besides aiding the Executive Officer in working ship, the 
Master is to pay special attention to the steers^e of the vessel, and to the 
rigging, sails, and spars, and will see that the stoppers are properly applied, 
and damages repaired as speedily as possible. 

In vessels where there is no Signal Officer, the Master, in action or general 
exercise, may be directed to perform the duties of Signal Officer. 

II80 The Boatswain being the assistant of the Master, is to see that the 
rigging, especially forward, is kept clear, and that all damages are promptly 
reported and repaired. In the absence of the Master, all the above prepara- 
tions will be at once made by the Boatswain, and reported to the Executive 
Officer by him. 

ENGINEER'S DIVISION. 

119« The Chief Engineer will see all proper preparations made for 
repairing damages to the engine and its dependencies, and will have the 
apparatus for extinguishing fire ready for immediate use. As soon as these 
preparations are fully made, and his men mustered, he will report his division 
ready to the Executive Officer. He will also report such damages as may 
be received in action, and what assistance is required to repair them, and 
he will have charge of the preparations made for extinguishing fires below. 



POWDER DIVISION. 

I2O0 The Officer commanding this division, when called to quarters for 
general exercise or action, will receive from the Captain the keys of the mag- 
azines and shell-rooms, and of their respective water-cocks, and will deliver 
them to the persons in charge, who are not to open them without his special 
order. 

121* He will have the fire-screens let down, and the light-rooms and the 
deck under his charge lighted. 
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IXtt He will Bee that the shot. and shell whips are in place and in work- 
ing order, and tbit shot-tronghs are placed for conveying shot where 
required ; that the Gunner and his Mates at the magazine hatches and scutr 
ties, and the persons stationed at the shell-room scuttles, are ready to open 
them when the order is given. 

12St That all the precautions mentioned in the duties of Gunner and Caiv 
penter have been taken against fire, namely : that the division-tubs are filled 
with water, and that wet swabs are placed by them, and under all the lower 
scuttles through which passing-boxes are returned ; that a fire-tub is placed 
at the bottom of each chute for the return of empty boxes ; that it is nearly 
filled with water, and has its wire grating shipped ; that a proper supply of 
fresh water is provided for the use of the men ; that the hatchways of the 
decks next above that on which the Powder Division is stationed are prop- 
erly covered ; that the air-ports are closed and secured; and that the hose 
is screwed to the force-pumps and ready for use. 

1240 He is to see that the means which are provided for lowering the 
wounded are ready and properly fitted, and that the wounded, when lowered 
down, are conveyed to the part of the vessel set apart for the Surgeon's 
Division, by the persons detailed for that purpose. 

12Sf He will also see that all obstructions to the safe and rapid passage 
of powder, shot, and shells are removed ; and when every preparation for 
action has been made in his division, will report it ready to the Executive 
OflScer. 

1260 When the order is given from the Captain to open the magazines, 
shell-rooms, and scuttles, he will direct the Gunner and Gunner's Mate to 
repair to their respective scuttles, put on their magazine dresses and shoes, 
divest themselves of every article of metal, and see that the men stationed 
with them do the same ; they are also to see that wet swabs and cans of 
fresh water are provided. 

1270 The magazines being opened, the lids of the tanks are not to be 
unscrewed until orders are given to that effect. Then the Gunner and his 
Mate, and their assistants in their respective magazines, will open as many, 
and no more, tanks than are necessary to supply charges of the kind ordered, 
which tliey will pass up to the men stationed on the deck above to receive 
them. These men will be particularly careful to observe the orders trans- 
mitted from time to time, designating the kind of charges required at the 
guns. 

1280 While at general quarters he will see that the men preserve their 
proper stations in silence, order, and coolness ; and he will give particular 
attention to the sufficient and correct supply of powder and projectiles to 
the various divisions, and take care that in time of action, or of exercise with 
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powder, the passing-boxes, after being once taken out of the magazine, are 
not passed into it again, or even inside of the screen, during the whole of 
•ach action or exercise. These duties are of the highest importance. 

129* In exercise where no powder is used, he will see that sach substi- 
tutes for the various charges as the Captain may direct are passed up in 
their proper boxes, so that the number of rounds and the kind of charge, 
whether " distant," " ordinary," or " near," may be ascertained, and com- 
pared with those ordered. Should any defect or deficiency in the arrange- 
ment for giving a full supply to the guns be discovered, it is to be reported 
in^mediately to the Captain, in order that a remedy may be applied as 
speedily as possible, by additional men or other proper means. 

ISO* The Carpenter will see that the hatches on the deck next above 
the berth-deck or orlop are properly covered with gratings and tarpaulins, 
and that the air-ports are closed and secured. 

181* He will then cause all the pumps to be rigged, namely, the main 
pumps, for freeing the ship in case of leaks, and the force and channel 
pumps. He will have the en^e also rigged and filled to supply water for 
extinguishing fire. 

182* He will attend particularly to the preparations for stopping shot- 
holes, and see that all the articles enumerated in his genei^ duties (Article 
59) are distributed among his mates and crew. 

138« He will, when directed, cause the cabin and other bulkheads to be 
taken down, and every other obstruction removed which comes within his 
department, that may interfere with the working of the guns or the passage 
of ammunition ; and having performed this service, will report to that 
effect to the Officers of the Divisions in which such obstructions existed. 

184* When these preparations are completed, he will see that the men 
under his direction arc in their proper stations, and, when all their pre- 
paratory duties have been performed, will so report to the Executive 
Officer, and to the Officer commanding the Powder Divituon what relates to 
that division. 

135* During an action the Carpenter will attend the pumps, sound the 
well frequently, and, should he discover indications of serious injury below 
the water-line, will immediately make them ki\own personally, either to the 
Captain or to the Executive Officer, and to them only. 

186* During an action, such of the Carpenter's crew as are stationed in 
fbe wings, or on the orlop, in line-of-battle ships, or on the berth-deck in 
other Vessels, will be constantly on the look-out for shot-holes. 

When a shot enters they arc to make its position known by reference 
to the numbers of the ports under or near which the hole is found, and its 
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dktance below or above the water-line, as shown by the interior line cor- 
responding to it, already described in the general duties of the Carpenter 
(Article 60) ; and are also to apply promptly such remedy themselves as 
may be in their power. 

* 187« The Mabter-at-arms, assisted by the Ship's Corporajs, will see the 
galley fire and all unauthorized lights put out; that the lamps are in their 
places, properly trimmed and lighted ; and that the lenses and reflectois 
are cleaned and polished. 

. After the magazines have been swept, closed, and secured, and the retreat 
has been beaten, the Master-at-arms will see that the lights in the light- 
rooms are extinguished, and apply to the Executive Officer for permission 
to renew the usual lights and fires. 

SURGEON'S DIVISION. 

138« The Surgeon or senior Medical Officer will see that all necessary 
preparations are made for the reception and treatment of the wounded, in 
the part of the ship which may have been set apart by the Captain for that 
purpose, and report to the Executive Officer when such preparations are 
completed. 

1S9« He will cause a sufficient number of tourniquets, or temporaiy 
substitutes for them, to be distributed to such men of the difierent divi- 
sions, and in each top, as may be appointed to receive them ; and he will 
take care that the persons in his division, and such others as the Captain 
may direct, are instructed in the use of tourniquets, to prevent, as far as 
possible, any dangerous loss of blood before the Surgeon or his Assistants 
can attend to wounded men. 

OFFICERS OOlOlAlTDINa DIVISIONS OF GUNa 

140* Each Officer Commanding a Division of Guns is to see that all per- 
sons belonging to it arc present ; that all the prescribed aiTangemeats are 
duly and promptly made ; that every article designated for use in the divi- 
sion is in order and in place ; that the decks are wet and well sanded ; that 
the hand-swabs at the guns are wet; and that any small arms that may be 
distributed among the men of his division are properly loaded at the time 
directed by the Captain. 

141 • In action he will cause the wounded of his division to be promptly 
and properly conveyed to the Surgeon, but will see that no man leaves his 
quarters on pretence of assisting the wounded. Four men, ''aids to 
wounded," should be attached to each Division of Guns, so as not to take 
men from guns for that purpose. 
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142* On the lower deck of line-of-battle ships, or the main deck of frigates 
and spar-deck of single-deck vessels, he will see the hatchways in the range 
of his* division properly covered by the Carpenter^s crew, assisted by the 
handspikemen or compressor-men of the nearest guns, and the scuttles and 
whips duly prepared for passing powder, shot, and shells. 

143* He will be particukirly careful to preveut the men from loading the 
guns improperly, or otherwise than may bo specially ordered, and will pre- 
vent any unnecessary noise. 

144* He will see that the guns are very carefully pointed and properly 
aimed ; that there is no firing until correct sight can be obtained, as ran- 
dom firing is not only a waste of ammunition, but it encourages an enemy, 
when he sees shot and shell falling. harmlessly about and beyond him. 

He will carefully impress upon the Captains of guns that there is no 
excuse for several successive bad shots, as observation of the first or second 
will surely indicate an erroneous estimate of distance, and afford means of 
correcting it. Accuracy of fire is to be encouraged rather than rapidity. 
. It is essential to rapidity and accuracy of fire, particularly on covered 
decks, that the Division OfiBcers shall keep the Gun Captains constantly 
advised of the position and distance of the object. 

145« He will also take care to prevent confusion at the powder-scuttles in 
the range of his division, and that all orders which require to be repeated 
are duly passed. In case of accident to the Powder-passers, he will promptly 
supply their places by such men as can be best spared from his division. 

146* He will take care that each gun in his division is provided with all 
the *' Equipments and Implements*' prescribed for its use; and that the 
'* spare'* articles which may be required in his division in action are ia 
place. — (Article 148.) 

147* He will report to the Executive Officer when all preparations have 
been made for action ; and also after action and exercise, when the guns 
have been properly secured, and the stores and implements belonging to his 
division have been returned to their places. 
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EQUIPMENTS AJfD IMPLEMENTS. 

1I8« Those for broadside-gana, whether mounted on two or four track 
carriages^ or on didea, are to be as follows, viz. : 



AmCLM VOB XAOK QuH. 



Wmna ibbt abb to bb pot whbb i 

SBCVBBOi. 



lOuB ] 



Carriage complete, with bed and quoin, or 
eleTttting screw r 

Breeching with shackle-bdltB and pins. . . 

Ck>mprea8or8 and levorSf piyot-bolt and 
housing-chock, for Friction Carriages. . 

Two side^tackles 

One train-tackle 

Two handspikes' 

One tompion with lanyard and wad 

One sponge and cap' 

One rammer". i 

One lock with string and yent-plug com- 
plete, with cover and nirtap, 

One breech-sight with cover 

One reinforoe-sight with cover. 

One priming- wire snd one boring-bit, with 
beckets for the wrist 

One fire-bucket with lanyard 



One bucket of prepared grease or oil for 
rifle camion 

One battle-lantern, with candle or lamp 
trimmed and primed, but provided for 
gun-decks only; none for spar-decks. 

Battle-axes (as prescribed according to the 
number of men at gun). — See Art. 101 . 

One hand-swab 

One deck-bucket and large swab 

Two chooking-qnoins for truck-carriages. 

Two lanyards for each half port 

Lanyards, chain pendents, runners and 
tackles for tricing up, and bars and 
keys for securing lower deck ports. . . . 

Ten shot for shot-guns 

For shell-guns, one shell in its box 

Ten selvagee wads for shot and shell guns. 
Two housing-chocks for lower deck guns. 



At its port 
At thegnn. 

Do. 
Hooked to the secaring-bolts on eaoh 

side of the port and to tlie carriage. 
Hooked to the securing-bolts in the side, 

with the parts of Uie fall round the 

breech of &ie gun. 
Besting on the bed-bolt, in-board ends 

secured by beckets. 
In the muzzle of the gun. 
On the beam or carling over the right side 

of the gun (<m movable brackets). 
On tho beam or carling over the left side 

of the gun (on movable brackets). 

In place on the gun. 
Do. 
Do, 
Inside of the brackets of the carriage, 

near the breech. 
On gun-decks, dose to the side, near the 
beam over the gun; on spar-decks, 
round the capstan and the boats for- 
ward. 

On the breast-pieoe. 

In the fire-buckets. The candle in sup- 
ply box. 

Inside of the brackets. 
On the breast-piece of the carriage. 
To be kept in tho hold until wantod. 
When not in use, between the brackets 

and the bed. 
In place. 



In place. 

In racks round hatches nearest the gun. 

Between the trucks on tho left side of tho 

gun. 
On the breast-pieoe of the carriage, strung 

on a pin. 
Placed before the fironi trucks when the 

gun is run in for housing. 



> MarMly caniofet require » roller hoadtpiko each. 

* The nunmcrs and sponjrM bolonglDg to the broodsldo-fi^ns of Bpnr-deck dlrislona of all ihipt haring 
tepgallant forecaailea, or other light decks, maj be kept under the forecastle or light deck whea not in 
use. In thina not prorided with thesv docks they aro to be kept at the guAS tasi le tho biBokota; or, t( 
thai eaanot bo done, triced op ororboad on tho noxt deck beloir. 
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149« He will aUo assure himself that the following articles, which may be 
required, are in readiness in his division, and prepared for use, namely: 
One rattle for calling Boarders; one division-tub for fresh water; one spare 
bed and quoin for carriages requiring them; two spare gun-trucks; four 
spare handspikes; one worm; one scraper; one bristle sponge for cleaning 
guns ; two spare breechings ; four swabs, and, if any of the guns be on 
slides, a spare pivot-bolt. Of these articles the worm, scraper, sponge, and 
spare breechings' are to be becketed up between the beams and carlings on 
the gun-decks as far as practicable, and those which cannot be so placed 
will be kept at hand in the storeroom or other convenient place. A ladle is 
supplied for each calibre on board, and will be kept ready in such place as 
may be designated by the Executive Officer. 

The above allowance of articles designated as ^ spare,** including worm, 
scraper, sponge, and swabs, is upon the supposition that each division is 
composed of five guns and their opposites. In case the number of guns 
should be either more or lesa, the articles will be increased or diminished 
proportionally to the nearest whole number. 

159* He will take care that the Quarter Gunners of hia division keep the 
two division-boxes marked *' supply" and *' reserve" constantly provided 
with the following articles, all in good order, viz. : 

The ^ Supply" box with a waist-belt for each Boarder, Pikeman, Fireman, 
Sail-trimmer, and Pumpman; a primed candle for each battle-lantern; a 
thumbstall and ventguard for the 1st and 2d Captains of each gun. The 
belts of Boarders to be furnished with a frog for a pistol, with its cartridges 
and percussion-caps ; those of Ist and 2d Captains of guns with a box con- 
taining fifty primers fitted to slip on the waist-belt. Those for Firemen, 
Sail-trimmers, and Pumpmen to have each a frog for the battle-axe. 

The "Reserve" box with one drill-brace; three vent-drills; one vent- 
punch; two gun-lock& and strings complete; a flask of priming-powder; 
two boring-bits; three priming-wires; eight thumbstalls; four boxes of per- 
eassion-primers; one box of friction-primers; one spare lock-string for each 
gun, and one fuze-wrench ; a shackle-punch and pin, and some rngs for 
wiping. These boxes are to be placed by the Quarter Gunners in their 
respective divisions, near the mast, and on the opposite side to that engaged. 

In vessels of the class of Frigates and upward, these boxes are to be, on 
covered decks, kept in their several divisions and secured overhead. 

On spar-decks they are to be kept under the break of the poop and the 
to{^Iant forecastle, and, in vessels having neither poop nor topgallant fore- 
castle, between the beams on the beilh-dcck. They will be kept under lock 
and key. 

' The spare breechings should nover be stowed near the galley nor Engino-rooiD, lest 
fhcj be dftmaged by heat ond moisture. 
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151 • He will sec that such men of the divisions, and others who ore 
appointed for the purpose, obtain the requisite number of tourniquets, and 
distribute them to the men selected to use them. (See Article 139.) 



BROADSIDE GUNS. 

STATIONS AND GUN-NUMBEHS. 

152* The following are to be the gun-numbers and stations for a gun's 
crew composed of sixteen Men and a Powderman, when working broadside- 
guns on lower decks; on other decks 16 and 10 are 3d and 4th Side- 
Tacklemen. 



Lot Bidb. 


QvN-Nos. 


Bzoin Broa. 


First Loader. 


8 

5 

7 

9 

13 

15 

11 

1 


4 

6 

8 

10 

14 

16 

12 

2 


First Sponger. 
Seoond Sponger. 
Second ShoUman. 
Second Handspikeman. 
Second Side-Tackleman. 
Second Port-Tackleman. 
Second Train-Tackleman. 
Second Captain. 


Second Loader 


First Shellman 


FiTRt Handffpikemftn 


First Side-Tackleman. 


First Port-Tackleman 


First TraiD-Tackleman 


First Captain 





Powderman near the midships, and on the left of the gun. 

For a gun's crew of fourteen men and a Powder-boy, or of twelve men, 
the higher numbers are those to be omitted, and the stations and duties of 
all the othei-s remain unchanged. 

With a gun's crew of ten men, all the numbers continue with the same 
stations and duties excepting No. 10, who becomes Train-Tackleman, and 
the 2d Captain handles the handspike. 

With a gun's crew of eight men, numbers from 1 to 7 inclusive retain the 
same stations and duties; No. 2 will, in addition to his duties as 2d Captain, 
also attend to the handspike, and No. 8 becomes Train-Tacklcmau. 

With a gun's crew of six men, all the numbers retain the same stations 
and duties, excepting that No. 6 also acts as Shotman, and No. 2 attends 
to the handspike and tnun-tackle in addition to the duties of 2d Captain. 

153* This arrangement exhibits the gun's crew placed as the men should 
stand when first assembled at quarters, either for inspection or any ordinary 
exercise. It is intended that the men are then to stand parallel with the 
gun, and facmg in-board. 
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154. 



GALLS FOR ASSEMBLXNG AT QUARTERa 

BXATS OF DRUM. 



l8t The ordikart biat will be the call for Ikspkotiov at general 
quarters. 

2d. The ordikart beat, preceded by one roll — Exercise at general 
quarters, without powder. 

3d. The beat quick — ^Actiov; or Ezeroise at general quarters with 
powder, as though engaged in battle. 

4th. When at quarters, a roll of the drum will be a signal for " silence 
AND attention I" All firing or other noise will immediately cease, and the 
next order be awaited in perfect silence. It is of the utmost importance 
to impress this upon the officers and crew. 

5th. When the Captain is satisfied that his order has been delivered and 
understood, he will order two taps to be beaten, as a signal for the ^ Exe- 
cution OF THE Order.*' The roll and the taps to be given sharply and dis- 
tinctly. • 

155* On assembling at quarters for inspection or general exercise, unless 
directed otherwise, in port, the men are first to go to the starboard guns on 
the spar-deck, the port guns on the main deck, the starboard guns on the 
next deck below, and so on. At sea they are first to go to the weather 
guns, or, if the ship be dead before the wind, to the same sides as in port 

156* When assembled for inspection, besides seeing that all the guns and 
articles belonging to them are in order and in place, it is directed that the 
men, without arms or implements, or casting loose the guns, shall be fire- 
quently called away and mustered in their stations as Boarders, Pikemen, 
Sail-trimmers, and Firemen ; and also practised in shifting from one side to 
the other, and in taking their places for fighting both sides at once. 

157* On assembling for exercise at general quarters without powder, 
after the men have been mustered and the divisional reports made, the order 
will be given : " Cast Loose and Provide !" 

Then the starboard watch will provide and cast loose the odd-numbered 
guns, and the port watch will provide and cast loose the even-numbered 
g^ns. 

The 1st parts of guns' crews on the starboard side providing and casting 
loose the starboard, and the 2d parts the port guns. The 1st parts of guns' 
crews on the port side the port, and the 2d parts the starboard guns. In 
securing guns the same order of distributing the men is to be observed. 

When both these services of providing and casting loose have been per- 
formed, and the lufb choked or hitched and trucks chocked, the men are all 
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to return to the gauB at which they were mustered, and, taking their places, 
await in silence further orders, if not already given. 

158* When assembled for exercise as though actually engaged in battle, 
besides what is prescribed for an exercise at general quarters without pow- 
der, the further preparations indicated hereafter wiU be made. The guns' 
crews will proceed at once to provide and cast loose both sides without wait- 
ing to be mustered, or for any further orders. 

159* The call for Boardkbs to repair to the spar-deck will be by the rat* 
tie and verbal order, repeated by the Officer of each division of guns. They 
should be trained to form promptly on the opposite side to that engaged, 
near the hatch by which they ascend. 

On the first call or order, the first itivision only will repair to the spar- 
deck, led by their officers. If the call or order should be repeated before 
the first division shall have returned to their guns, the second division will 
immediately repair to the spar-deck. 

160« The call for Pikxmeh to <* repel boarders^* will be by sounding 
the Gong. At this signal all the Pikemen will assemble on the spar-deck 
with their muskets. 

161 • All hands will be summoned to repel boarders {See Article 92) 
by springing the rattles and sounding the gong together, and by verbal 
orders. 

m» Sail^rikmxrs. The particular division that ibay be wanted at a 
time will be called by passing the word for it. 

163* The call for Firemen to repair to the spar-deck will be given 
verbally and by striking the ship^s bell rapidly. The rapid ringing of the 
bell will be the Fire-alarm at all times, when the crew will immediately 
assemble at quarters. 

184* Boarders, Pikemen, and Sail-trimmers of the spar-deck guns, or any 
portion of them, and of the Master's division, as well as the Marines, may 
be ordered from their quarters to perform a particular service, without any 
call, whenever the Captain may deem proper. 

1%S» Men called for any of the foregoing duties will, on reaching the 
spar-deck, form on the gangway, upon the side not engaged with the enemy, 
unless otherwise directed at the time. 

IMt When called to quarters, every person is to repair ta his station 
promptly and without unnecessary noise ; and on the order, " to your quar- 
ters,^ all will return to their stations in the same manner. 
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PREPARATIONS FOR EXERCISE AT GENERAL QUARTERS, 

WITHOUT POWDBK. 

I67« Sling the topsail yards and gaffs, aud pat the preventer braces in 
place ; distribute fighting stoppers aud jiggers ; stopper the clews of the top- 
sails ; get whips on each side of the lower masts for tricing up the pendant 
tackles, and also the mast^banda and fishes required for securing a crippled 
mast. Make arrangements for using grapnels ; get hauling-lines ready for 
sending small arms and ammunition into the tops ; if not on soundings, haul 
over boat and boom covers and stop them down ; bring up and stow, if down, 
such hammocks as interfere with the guns, or are in the way of the powder 
division ; ^ haul over and secure the hammock-cloths ; hook and mouse the 
relieving-tackles ; place the spare tiller and compass at hand ; put the chro- 
nometers, and other instruments of navigation, out of the reach of shot ; dis- 
tribute the small arms together with their accoutrements and a supply of 
filled cartridges, to the men appointed to use them ; place axes and hatchets 
at hand on the spar-deck for clearing away incumbrances at guns ; gn^nels 
in mizzen channels with whips to after-davits and spanker-boom end, to hook 
up any gear likely to foul the screw. In steam vessels, topgallant masts and 
rigging ready to be sent down and all unnecessary gear unrove. 

If underway and on soundings, get the boats rea<ly for hoisting out; the 
ground-tackle ready for use and keep it clear, and make every preparation 
for towing, warping, and anchoring with springs on cables; stopper the 
chains; get lights in the light-rooms, including those of the shell-rooms; 
light powder division ; also gun-decks, if at night, and it be ordered by the 
Captain; drop magazine screens ; get shot and shell whips, and buckets or 
nets, in place ; rig canvas chutes for returning empty passing-boxes ; remove 
every obstruction to the free passage of powder ; clear away and open shot- 
lockers ; see the hatchways of the next deck above the powder division 
properly covered ; division and fire-tubs in place, with wet swabs by them, 
and at the landing of each line of scuttles through which the passing-boxes 
pass ; rig main, force, and channel pumps and fire-engine, which fill with 
water ; get light Jacob-ladders and slings ready for lowering the Carpenters 
outside, and materials for stopping shot-holes ; take down cabin and other 
bulkheads, when directed, and pass them below ; sand the decks ; place a 
backet of water and a wet swab in rear of each gun, and for all rifie-guns a 
backet of oil or prepared grease ; have spare breechings at hand ; rope lad- 
ders for hatchways in place ; a bag, to be supplied from one reserve-box, 
containing a flask of priming-powder and the following spare articles : two 

'The Executive Officer of the ship should appoint a sufficient number of men in each 
watch for the purpose of stowing the hammocks of the watch below in case of being 
called to quarters in the night, so as to prevent confusion and insure the greatest possi- 
ble dispatch in doaring for action. 
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locks, four lock-strings, eight thumbstalls, two boring-bits, two priming- 
wires, a shackle-pnnch and pins and some old rags, to be slung round the 
neck of the Quarter Grunner of each division of guns ; rammers and sponges 
placed, and the latter uncapped ; one worm in place, on each side of the 
deck, for each division, and a ladle at hand for each calibre on board ; pis- 
tols, in frogs furnished with cartridges and caps, and cutlasses and battle- 
axes, belted round the respective persons designated to wear them ; marines 
accoutred and under arms, and distributed as the Captain may direct; 
tourniquets to be distributed as may be judged necessary. {See Articles 189 
and 151.) 

PREPARATIONS FOR EXERCISE AT GENERAL. QUARTERS^ 

WITH POWDEB, AS THOUGH ENOAGKD IN BATTLB. 

168* Crew cast loose the guns ; shell-rooms and magazine are opened ; 
powder and shells passed up, and every thing ready for firing, the order for 
which is awaited. If the beat is followed by orders from the qnarter-deck 
to fire, then this is performed as soon as each gun is ready. In this case, 
besides what has just been prescribed for a Greneral Exercise without 
powder, the following further preparations will be made : Put out galley 
fire and all unauthorized lights ; light match and place it in manger ; open 
magazines and powder-tanks, and also shell-rooms, when ordered; close 
and secure air-porte ; fill division and fire tubs with fresh water ; place 
cans of fresh water and wet swabs in magazines and shell-rooms ; light up 
the cockpit, or other place, for the wounded ; place mattresses, and if there 
be room, sling sparo cots; get ready the amputating-tiible, instruments 
bandages, lint, medicines ; have a plentiful supply of fresh water and swabs, 
and sprinkle the decks. Make a particular examination of all the arrange- 
ments for extinguishing fire ; see that force-pumps and hose are in good 
order, and the men stationed at them in their places. 

Speed being one of the principal elements of military force, steamers 
will, on going into action, have all the furnaces clean, and the fires in tsondi- 
tion to make steam rapidly. 

The beat to quarters for action is therefore a signal to start fires in any 
furnaces not in use. 

PROVIDING BROADSIDE-GUNa 
199* When the exercise of broadside-guns is to be confined to one side 
only, each gun^s crew is to provide its own gun, on the side at which it is 
ordered to assemble, as follows : but when the guns on both sides are to be 
exorcised at once, each part of a gun^s crew is to provide its own gun ; each 
Captain, Loader, Sponger, d^c, doing separately what is done by both him- 
self and his second when the exercise is confined to one side only. 
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170* Captains of gans to provide thcmselvcB with percassion-primersy 
thumbstalls, and priming-wire, and to see that the men of their respective 
parts of the gan^s crew discharge their several daties promptly and care* 
fully. 

171* Spongers provide sponges and rammers. 

172t Loaders provide a backet of water and a wet swab; and, for rifle 
cannon, a pot of oil or prepared grease. 

178* SheU or shotmen provide a sufficient supply of selvagee and six 
junk-wads, and supply the racks around the hatchways with shot from the 
lockers as required. 

174* Handspikemen see the handspikes in place, and then assist in 
getting up shot for the guns ; and, if necessaiy, in covering hatchways in 
the division. 

175* The Powderman or Boy is to provide an empty passing-box, if no 
powder is to be used ; otherwise he is to present himself at the appointed 
place to receive a full one. 

176* The Fireman is to take down the fire-bucket, and place it and the 
battle-lantern in their appointed places. On gun-decks the lantern should 
be hung up at the ship^s side, or in rear of and between the guns, as may 
be directed, and lighted when ordered by the Captain, and the fire-bucket 
directly in rear of the gun. On spar-decks the bucket may be laid on the 
deck, or hung up in any convenient place in rear of and near the gun. 

177* Side-tacklemen provide sand and water, and sprinkle and sand the 
decks, if directed; and get bucket and swab from the hold, fill the 
bucket with water, wet the sponge and the swab, and lay it on deck under 
the sponge. 

178* Quarter Gunners of divisions, besides equipping themselves, as 
already directed (Article 167), with a bag of spare implements, will attend 
to the "Supply" and "Reserve" boxes of their divisions {See Article 150), 
and distribute the belts, primer-boxes, and other articles which they con- 
tain, to the guns^ crews, as soon as practicable, and then keep themselves 
ready to furnish any reserved or spare articles which may be required, 
such as spare breechings, ladles, and worms, and will see the battle-lanterns 
provided with candles with primed wicks, ready for lighting when ordered 
by the Captain. 

179* The swords and pistols should be always available for the Boarders, 
at the shortest notice ; but their particular disposition at quarters, and at 
what time the pistols shall be loaded, will be determined by the Captain, as 
in his judgment circumstances at the time may require. Pistols should be 
loaded, on the pi*obabi)ity of action, without further orders. 
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ARRANQEMENTS FOR DELIVERING AND DISTRIBUTING 

POWDER. 

180« In making arrangements to deliver and distribute powder from the 
magazines, for action, the following general considerations and rules should 
govern : 

181 • Cartridges, as experience proves, can be passed up each independent 
chain of scuttles leading from the magazine to the point at which the Pow- 
der-boys are to receive the full boxes, at the rate of one every six or seven 
seconds. 

]83« Experience also proves that, under the most favorable circumstancest 
the broadside-gans of a man-of-war cannot be advantageously fired oftener 
than once in every seventy-five seconds. 

Hence it may be received as a rule, that a single chain of passing-scuttles 
is abundantly sufficient to supply powder for a division of guns as large even 
as eight of a side ; and that it is also sufficient when both sides of such a 
division are to be used at once, for then the firing of each piece b unavoid- 
ably retarded by the division of the guns' crews. 

183« No one chun of scuttles should be required to supply cartridges for 
more than a single description of guns,' unless their cartridges be the same in 
diameter, weight, and form, and their passing-boxes alike, as in the case of the 
8-inch shell-gun of 63 cwt. and the 32-pounder of 67 cwt If, therefore, there 
be on a deck of guns but one differing from the rest in calibre, class, or 
assimilation of cartridges, that one (should have a separate chain of scuttles for 
its supply, in order to guard effectually against confusion, or, at least, delay. 
In a word, each additional calibre or class of guns, unless the cartridges be 
assimilated and the passing-boxes alike, involves an additional chain of pass- 
ing-scuttles for its supply ; and it should be borne in mind that errors with 
respect to cartridges of guns of the same calibre, but differing in class, are 
more to be apprehended than with guns differing only in calibre. 

184t If the guns on a deck be dll of the same calibre and class, or of like 
cartridges and passing-boxes, then one chain of scuttles to supply the forward 
half of those guns, and another to supply the after hal^ will be all-sufficient. 

185t For each chain of passing-scuttles there will probably have to be — 

One man in the magazine to deliver charges from the tanks. 

One man in the passage to receive and pass those charges through the 
scuttle in the orlop or berth deck. 

One man at the passage-scuttle on the orlop or berth deck, to receive the 
charges and pass them to the screen. 

One man just outside of the screen, to receive the charges through a 
flapped hole therein, and put them in the empty passing-boxes. 

^ See Tabic of Charges for Qrcat Guns. 
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One, two, or three BanDer-boys (according to the distance) to ran, on the 
orlop or berth deck, with fuU passing-boxes, from the screen to the scattles 
through the deck, and back again with the empty boxes to the screen. 

One man, a very careful one, at the bottom of the canras chute, to receive 
•the empty passing-boxes, strike them, in an inverted position, over the fire- 
tub, and inspect them carefully before allowing them to be taken away to 
be replenished. 

One man, on the orlop or berth deck, at the passiag'ficattle through the 
deck above, to pass up full boxes.' 

One man at the passing-scuttle on the next deck above the orlop or berth 
deck, to receive and pass up fiill boxes, or, in the case of a sin^e-deck vessel, 
or of distribution on the main deck of a frigate, or on the lower deck of a 
ship-of-the-line, to receive and deliver them to Powder-boys. 

One man at the passing-scuttle on the second deck above the oriop or 
berth deck, to receive and pass up full boxes ; or, in the case of a frigate, or 
distribution on the main deck of a ship^f-the-line of two decks, to receive 
and deliver them to Powder-boys. 

And one man at the passing-scuttle on the third deck above the orlop, to 
receive and deliver full boxes to Powder-boys on the spar-deck of a ship-of- 
the-line of two decks. 

Thus each chain of scuttles will require — 

Seven men to supply its guns on the first deck above; as, for example, 
the lower dock of a ship-of-the-line, the main deck of a frigate, or the spar- 
deck of a sloop-of-war, or other single-deck vessel. 

Eight men for the sparnleck of a frigate, for the main deck of a ship-of- 
the-line of two decks, or' for the middle gun-deck of a ship-of-the-line of 
three decks. 

Nine men for the spar-deck of a ship-of-the-line of two decks, or for the 
main deck of a ship-of-the line of three decks. 

And ten men for the spar-deck of a ship-of-the-line of three decks. 

Besides, each of these numbers — 7, 8, 9, and 10 — is to be increased by 
two or three Runner-boys, for the purposes above described. 

186* In vessels of and above the class of frigates, or having two maga- 
zines — one forward and the other aft — ^the forward half of the guns on each 
deck is to be supplied from the forward magazine, and the after half from 
the after magazine. Thns, for each deck of guns, one scuttle at each of the 
two magazines, together with its corresponding chain of scuttles, will be 
sufficient, if all the guns be of the same calibre and class, or have like charges. 
But the introduction on board of any vessel of guns differing in either of these 
respects will involve the necessity above stated of a separate scuttle of de- 
livery at the magazine, and also of a distinct chain of scattles connected with 
it, for the exclusive supply of each variety of chaises that may be introduced. 
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In thiA case, the ecceptional guns should be sapplied, whenever practica- 
ble, from the larg^er magazine, when there aretwo differing in sixe. 

18T* In single-deck vessels carrying more than sixteen gans, all of the 
same calibre and class, and having but one magazine, two scuttles at that 
magazine will be sufficient— one to supply the forward half of guns, and the 
other the after half. 

188* In single-deck vessels carrying only sixteen guns, or less, all of the 
same calibre and class, or. having like charges, one scuttle at the magazine 
will suffice. 

189* Should any single-deck vessel be of such great length, or so remark- 
able in her armament of guns, although all of the same calibre and class, 
aa to render additional scuttles advisable, they are to be cut 

PASSIKG-SCUTTLES. 
190* All the powder is to be passed up from the orlop or berth deck 
through circular scuttles, cut in the deck or decks at places, as nearly as 
circumstances will permit, immediately abreast of the middle of the partic- 
ular set of guns to the supply of which each chain of scuttles is specially 
appropriated. Besides these scuttles for passing the powder up, there are 
to be corresponding ones for each set, provided with a canvas chute for 
returning the empty boxes below. The drawing shows the manner of sup- 
plying an upper deck and returning the empty boxes from it Each deck 
is to be supplied in like manner, by a distinct and separate arrangement, 
through as many independent sets of scuttles as may be required by the pre- 
ceding " Arrangements for delivering and distributing powder." 

191* Each scuttle is to have a tompion or other means of closing it, so as 
to be water-tight when not in use, and to be so placed or regulated in height 
as not to interfere with the transportation of guns. 

1S2# Should any serious difficulty arise in finding places for cutting any 
of the different sets of scuttles through the decks, or in the cases of smaJl or 
very wet vessels, recourse may be had to the gratings of the hatchways. 
Still, they are always to be cut through the decks whenever it can be done 
with propriety. 

Ittf For each scuttle at the magazine for the delivery of powder there 
must be a corresponding fli^-hole in the magazine screen, and this is to be 
regarded as a part of the chain of supply equally with the scuttle itself 

1M« When on board ship there are any guns of the same calibre and class, 
or of assimilated charges, carried on two consecutive decks, all of them 
may be supplied by the same chain of scuttles, provided the whole number 
of guns thus made to depend upon this chain does not exceed eight of a 
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side. For instance, ander the circumstances stated, the fthase, or a few shell 
or other guns on a spar-deck, may be supplied by a chain of scuttles intended 
principally for the main-deck guns ; or, the shell-guns on a main deck being 
few, may be supplied by a chain intended principally for the deck below. 

lS5t In delivering cartridges from the magazines for serving gnns, they 
are to be passed up from the magazine to the orlop or berth deck before 
they are put into the passing-boxes, which, in time of action, or when exer- 
cising with powder, after being once taken out of the magazine, are not, on 
any account, to be allowed to go into it again, or even inside of the screen, 
during the whole time of such action or exercise. They are to be replen- 
ished at the screen, but outside of it 

196t All passing-boxes shall be painted black, with the calibre and charge 
painted in white letters, two and one-half inches (2^) long on the side, and 
one and a half (1^) on the top. 

197f If» however, there are any guns of the same calibre on spar-decks 
requiring lighter charges, the lower half of the box shall be painted white. 
For gun-decks in similar case the lower half shall be painted red. 

196f Empty passing-boxes returned by the chutes are always to be landed 
upon wet swabs, and then to be turned upside down, and so struck over a 
fire-tub, as before directed, to free them from any loose powder. 

1M« One fire-tub, nearly filled with water, is to be placed on the deck, 
alongside the bottom of each chute for returning empty boxes. The top of 
this tub is to be provided with a stout hoop to ship and unship, with a 
grating of stout copper wire, the meshes of which are to be made small 
enough to prevent the passing-box from falling into the water, in case of 
slipping from the man's hand while being struck over the tub. 



SHOT AND SHELL. 
2Mf Shot and shell are to be passed up by hand, or whipped up, by the 
most convenient hatchways. The hands stationed below at the lockers are 
to work the whips, each of which, being fitted with a toggle, will indicate 
when the projectiles are hoisted high enough. In case a shot-locker should 
be somewhat removed from the hatchway, up which the shot are to be 
passed or whipped, the shot may be speedily conveyed over the distance by 
means of a wooden trough fitted for the purpose. 

HATCHWAY FOR THE WOUNDED. 

Mlf One hatchway, or portion of a hatchway, and that as nearly amid- 
ships as possible, is to be reserved for lowering the wounded below, and to 
bo properly provided with a cot or cots, having a whip to each. 
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NAVAL GUN-CARRIAGES. 

2C2f All gon-carriages and their equipments are to be made in eonformitj 
with directions from the Bnreaa of Ordnance. 



NOMENCLATUBE 
OF ORDINARY NAVAL TRUOK^ARRIAGE. 

WOODEX PABTS. 



A. Brackets of large tnick-corriagos are 
made each of two pieces, Joined bj a 
jog Oy and dowelled. The remainiDg 
parts of the brackets are the truDDion- 
holes by steps e, quarter-rounds d^ and 
arch e. 

B. Transom, let into brackets. 

C. Breast-piece, in two parts — the inner 
part fixed, by two bolts, into transom ; 
the outer part movable, connected hy 
hinges. 



D. Front and rear oxletrees, consisting 
each of square body / and arms g, 
jogged into brackets. 

E. Front and rear trucks. 

F. Dumb trucks. 
6. Bed and stooL 
H. QuouL 

Implemenis, 

L Handspikes. 
K. Chooking-quoin. 



METAL PABTa 



Oarrioge. 



1. Two cap-squares. 

2. Four cap-square bolts and two keys 

and chains. 

3. Two bracket-bolts. 

4. Two rear axletree-bolts. 

5. Two side-taokle eje-bolts. 

6. One train-tackle oye-bolt. 

7. One transporting eje-bolt 

8. Two breast-bolts. 

9. Two hinges of breast-pieces. 

10. Two transom-bolts (upper and lower). 

11. Two breeching side-shackles and pins. 



12. Bed-bdt. 

13. Four axletree bands. 

14. Chaflng-plates of steps and brackets. 
16. Four linchpins and washers. 

16. Quoin-plate and stop. 

17. Ratchet for quoin-stop. 

18. Four training loops. 

19. Breeching- thimble (cast iron). 

20. Side-shackle bolts for breechings. 

21. Shackle-pin, plates, and keys. 

22. Two azle-staya 

23. Handspike-shoe. 



OF PARTS PECULIAR TO MARSILLY OARRIAGE. 



A. The lowest piece of the bracket, in place 
of the rear truck of ordinary oarrii^pes. 

B. Rear transom, in place of rear axlo. 

C. Breast-piece (fixed). 

D. B. Sweep-pieces. 

D. Fixed below the port-sOL 



E. Koyable, with brass eatchoa (//) and 
hooks and ejes (g g). 

H. Elevating screw and lerer, with sau- 
cer (I) in place of bed and quoin. 

K. BoUer handspike. 

L. Loop for handspike. 
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CHAPTER IV, 
MANUAL EXERCISE. 



EXERCISE OF BROADSIDE-GUNS, 

ON OVX BID! ONLT. 

IX-ivoH Shbll-Guh {om an example), 

WORDS OF COMMAND. 
L **SilkncbI Man tbx Starboard (or Port) GuKsr* 
n. " Cabt Loosb and Provide 1" 
ni. "Run IN I" (preparatory). 
IV. " Sbrvr Vrnt and Sponox !" 
V. "LoadI" 
VI. "Run out r 
VIL " Prime r 
VIIL " Point P* 
IX. "Ready— Fire r 
X. "Secure!" 

It is customary to keep the guns of the Battery loaded at sea ; it has been 
found that the fire of a ship could be commenced in three minutes from the 
beat of drum, the guns being secured for sea, and no notice of what was 
contemplated announced to men or officers save by the signal for quarters. 

This form of exercise therefore proceeds on the assumption that the cannon 
are not loaded, but the order of the commands may be varied to suit the 
circumstances of the case. 

M4t Guns should never remain loaded longer than necessary, as the car* 
tridgc speedily deteriorates by the effects of moisture. If a shell has been 
loaded twenty-four hours it should be drawn and refuzed. 

Note. — In order not to incumber the text with details, thej are transferred to the 
'* Notes on the Manual Exercise" (Art 288 to 367), which are to bo carefully studied. 
Also the notes to Pivot-Gun Exercise. 
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I 

L' **8ILBNCEl MAN THE STAItBOABD (OB POBT) OUKSI" 

2((5t At this preparatory order the strictest silence is to be observed. 
The CaptaiD faces the port, the men, on the right and left, stand facing the 
gun ; all fix their eyes on the Captain and attentively wait for orders. 

IL "CAST LOOBB ANl) PBOVIDb!** 

206* Thei Guk Captain commands, sees his gun cleared and cast loose, 
portlid unbarred ready for tricing up, or half ports taken out; side and 
train tackles hooked, the side-tackle to the side training-bolt, and the train- 
tackle to the eye-bolt in the deck in the rear of the gun ; casts loose and 
middles breeching and places sclvagee straps and toggles amidships ; takes 
off lock-cover, and hands it to the train-tacklem«in, who places it amidships ; 
buckles on his waist-belt (furnished as directed in Article 160); provides 
himself with a priming-wire ; puts on and secures his thumbstall ; and sees 
that the gear and implements for the service of the gun are all in place and 
ready for use, and that the men are properly equipped. 

When the gun is ready for action he sees that the men take their proper 
positions, and reports to the OfiSccr of the subdivision to which he belongs. 

It is important that the battery shall be completely provided at every 
exercise, otherwise.something is sure to be omitted in preparing for action. 

207* 2d Captain assists in casting loose and middling breeching; takes 
off and places amidships sight-covers, selvagee straps, and toggles ; handles 
qiioin ; provides thumbstalls, priming-wires, and boring-bit, and equips him- 
self with the first two ; clears lock-string and lays it in a loose coil round 
the lock, convenient for use, and buckles on his waist-belt furnished as Ist 
Captain^ If the gun is furnished with an elevating screw, elevates the gun, 
that the lower half port may be let down. 

208* IsT LoADEB, aided by 1st Sponger, casts loose port-lanyards, removes 
upper half port^ and passes it to the men on the lefl side of the gun, who 
lay it amidships ; lets down the lower half port On lower deck casts off 
port-lanyards and muzzle -lashing ; removes port-bar and passes it to the men 
at the lefl side of the gun, who lay it amidships ; bears out port. On all 
decks places hand-swab and chocking-quoin near the ship's Bide on the left 
side of the gun; aids 1st Sponger in taking out tompion. 

209* 2d Loader assists in casting loose ; sees the wads in place, and for 
rifle cannon a pot of grease at hand ; hooks outer block of side-tackle to 
side training-bolty on the left side of the gun. ' 

210* IsT Sponger casts loose port-lanyards and aids 1st Loader in remov- 
ing upper half ports and letting down lower ones, and on lower decks in 
removing the port-bar, bearing out the port and taking ofif the muzzle-lash- 
ings ; takes out tompion, and passes it to 2d Sponger, who hangs it amid- 
ships ; places chocking-quoin on the right side of the gun, near the ship's side. 
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211* 2d Sponoxr asBists in casting loose ; hooks outer block of 8ide4ack]e 
to the side training-bolt, on the right side of the gun. 

The Spongers take down the sponges and rammers ; take off the sponge- 
cap and hang it up oat of the way ; place sponges and rammers together, on 
the right side of the gun, heads toward the breech, in the brackets orerhead 
on covered decks, otherwise on deck. 

The SiDs^ACKLKMEK assist in casting loose ; on lower decks, aid Port- 
tacklemen ; moisten the sponge, being certain that the end of the sponge 
which touches the bottom of the bore is thoroughly wet 

212t Shsllmsn assist in casting loose, provide shot and wads, and pro- 
ceed to hatchway, ready to pass loaded shell, if ordered. 

21S« Train-taoklbmsn lead out and hook train-tackle. 

214* Hakdspikemen take out the hiindspikes on their respective sides, 
and with carriages using a quoin, each standing between his handspike and 
tlie side of the ship, place the heels of their handspikes on the steps of the 
carriage and under the breech of the gun, and raise it so that the quoin may 
be eased and the lower half port let down, or, when housed, the bed and 
quoin adjusted. Then each Handspikeman will lay his handspike on deck, 
on his own side of the gun, parallel with its axis, clear of the trucks and butt 
to the rear. 

215* PowDER-BOT repairs to his proper scuttle for his passing-box, which 
having received he returns and stands a little to the left and in rear of the 
gun, keeping the passing-box under his left arm and the cover closely pressed 
down with his right hand. 

216f When there are fourteen or more men at a gun, the Pobt-taoklb- 
MEN and SroE-TACKLEMEN, ou lowcr decks, lead out port-tackle falls and 
assist in tricing up the port, and, when high enough, belay the fiill. 

217t In the temporary absence of the first Captains, Loaders, or Spongers, 
when at quarters on one side, their Seconds will take their places and per- 
form their respective duties. 

When exercising by divisions, or single gun^s crews, every station should be 
filled ; if necessary, taking men from the Master^s or Powder division to fill 
vacancies. The guns will be sufficiently exercised in working with reduced 
crews at general quarters. 

2I80 With a gun's crew of ten or more men, No. 7 will take the place of 
No. 6, and No. 8 of No. 6, when Nos. 5 or aro absent temporarily. 



RUN-IN. 

[ Diagram 1^0.1] 
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nL "ixnx nrl" (prqforaihry), 
(Diagram No. 1.) 

IW. No8. 7, 8, 9, 10, 11, 12, 13, 14, 16, 16 (and, if necessary, 6, 6), 
man the Train-tackle. 

2d Captain sLips and works Roller Handspike. Noa. 3, 4, overhaal or 
tend the Side-tackles. 

The gnn having been ran in. No. 12 chokes luff of Train-tackle, assisted^ 
if there is much motion, by No. 11. 

Nos. 3, 4 place Truck-quoins in front of Trucks. 

No. 6, with back square to gun, and facing over left shoulder to Sponger, 
takes up the Sponge, head in-board, and stands ready to hand it to 4. 

No. 8, facing to the gun, and outside of 6, does the same with the Rammer. 

The rest of the men go to their stations. 

rV. *'SBBVB TXMT AND SPONGBl"' 

(Diagram No. 2.) 

220t Gun Captain serves and then stops the Yent. No. 4 receives the moist 
Sponge from 0, right hand over, left under, sends It home, and, assisted by 
3, presses it to bottom of bore ; then, taming it round two or three times, 
from left to right, in the direction which is needed to have the worm take, 
withdraws it, and, when out, strikes the staff several smart taps under the 
muzzle, then hands it back to 6, who lays it on the deck or lodges it over- 
head on the hooks, if they are provided. No. 10 examines and clears 
sponge-head and worm. 

After the Sponge is withdrawn. Gun Captain serves the vent with his . 
priming-wire and again closes it. 

No. 8 hands Rammer to 4 as soon as the Sponge is taken from him by 6. 
Should 4 observe that the Gun Captain neglected to serve the vent, he is to 
call his attention to it 

No. 3 stands ready with Charge he has taken from Fowderman. 

No. 5, assisted by Shelhoan, opens Shell-box^ disengages the Shell, and 
has it in readiness to pass to No. 3. 
« 

V. "LOADl" 

(Diagram No. 2.) 

SIHt No. 3 places Charge in muzzle, seam from the Venty ainall and in, 
and pushes it well into the Bore. 

No. 4 stands ready with the Rammer, enters it into the muzzle, and 
pushes the Charge steadily to the bottom of the Bore, which will be shown 

* See notes on this oommaad and the succeeding onoi '^ad," ibr further important 
details. 
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by the mark on the rammer handle ; 3 assists with one hand, and the chai^ 
is on no accoaut to be strack 

While 4 withdraws the Rammer, 3 is to receive the Shell from 5, lift and 
enter it, sabot first, into muzzle, faze out, as soon as the rammer is clear thereof 

As the shell lies just fair with muzzle, 3 removes cap from Fuze, which 
is to be passed along to the Gun Captain, and pushes the Shell into the Bore. 

No. 4 enters Rammer, and, assisted by 3, pushes in the Shell until the 
mark on handle shows it to be m place. It is most strictly forbidden to 
strike the Shell with the Rammer. 

No. 6 takes Rammer from 4 and lays it down. 

Whilst this has been doing, the preparation for the next order has been 
proceeding, thus: 

2d Captain ships Roller Handspike. Nos. 7, 9, 11, 13, 15, — 8, 10, 
12, 14, 16 take hold of Side-tackles; Gun Captain feels if Vent is clear, 
and Chai^ home. 

Action, 

(This is equivalent to the order "Together.*') 

Noa. 6, 6 assist at Side-tackles. 

Nos. 3, 4 attend Tmck-qaoins and keep the Breeching clear of Front- 
tracks. 

Na 12, assisted in heavy rolling of lee guns by 11, prepares to tend 
IVain-tackle. If necessary with a round turn round all parts of the ML 

VL "BUK OUT I" 
(Diagram Na 3.) 

222* The execution of this order is to be controlled by the gun being to 
windward or to leeward, and also by the nature of the Roll 

To leeward, and with much motion, the cannon will rash out violently 
unless prevented; therefore 11 assists 12 at the Train-tackle; 7, 9, 11, 13, 
15, and 8, 10, 12, 14, 16 start the gun cautiously. 

2d Captain heaves up on Roller Handspike, but is careftil to let down the 
Carriage if it begins to start out rapidly ; it may even be advisable not to 
use the Roller Handspike at all. * 

Nos. 3, 4 remove Track-quoins and tend breeching. 

Action, 

If to wndwardj 2d Captun heaves up Carriage fully on Roller Hand- 
spike. 

Nos. 5 and 6 assist at Side-tackles. 

No. 12 only tends Train-tackle if the Roll should need it; otherwise he 
overhauls it and assists at Side-tackles. 

Nos. 3, 4 remove Track-quoins, and keep Breeching fit>m fouling the 
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FroQt-trackB; 7, 9, 11, 13, 15, and 8, 10, 12, 14, 16 set taut tbo Side- 
tackles. 

When the gan is out the 3d Captain swivels Uie Roller Himdspike for 
training, or renaoves it altogether if the Handspike alone be preferred for 
this operation. 

Noa. 5, 6 choke and retain hold of Infis of Side-taoklee, while S, 4 place 
Truck-quoins in rear of trucks, if the movement of the ship requires it 
Ch*ew close up ; rear man coils end of fall, clear for running. 

If the training is to be sharp, the proper Side-tackle will be hooked to 
the further eye-bolt inside ; 12 unhooks the Train-tackle, and hooks it also 
to the proper eye-bolt in deck 

Vn. "PRIMKI" 

(Diagram No. 4.) 

223« Gun Captain again makes sure that the Vent is clear, and, in ao 
doing, lets down his wire quickly into the charge. 

He inserts a Primer, and turns down the Hammer upon it 

Meanwhile 9, 10 take up handspikes, and place themaelves at rear of 
bracket conveniently to heave forward or aft 

In sharp training Nos. 18, 14 assist them. 

Nos. 3, 5, 7, 11, 13, 15, and 4, 6, 8, 12, 14, 16 man Side-tacklea. 

vni. »* POINT r 
(Diagram No. 4.) 

2I4. Gun Captain adjusts or verifies Sliding-Bar of R^ar Sight to 
proper distance given by the Officer of Division, and falls back so as to be 
elear of the recoil, lanyard in hand, face to the Port, standing directly in the 
rear of the gun^ with his eye ranging over the sights, and keeping in view 
the water-line of the opposing ship, trains the gun by voice or sign. 

No. 6 throws back the Hammer, and takes hold of lever of Elevating 
Screw. (If Rollci Handspike is not used in training, 2d Captain performs 
this.) 

At word "Right*' or "Leift," 8, 6, 7, 11, 18, 15, or 4, 6, 8, 12, 14, 16 
haul on the proper Side-tackle, and 9, 10 heave correspondingly on hand- 
spikes. Nos. 3 and 4 keep their eyes on handspikemen opposite to them, 
to give the time to the other Nos. for hauling on the fall. 

No. 6 (or 2d Captain) Elevates or Depresses as directed. 

Aeium, 

2d Captain unships the Roller Handspike if it has been used in training. 
Nos. 9, 10 withdraw handspikes, and step back clear of recoil. 

Nos. 3, 4 overhaul Side-tackles to mark, unless the motion does hot 
admit of it 
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No. 12 overhauls or holds up Tmin-tackie. 
Nos. 7, 8 remove quoins from Trucks. 
Mod to their stations. 

IX. "RBADT— Foar' 

piagram Na 5.) 

225* The Gun Captain, standing as already pkced, waits patiently, hut 
sharply, for the coincidence of the sights upon the ohject, which, if a ship, 
is always the water-line. When a correction of elevation or of direction is 
required, he repeats such of the previous orders as may he necessary ; and 
these are to he re-executed accordingly. 

If the gun is to leeward, the men stand ready to take hold of the Train- 
tackle and jerk the cannon into a taut breeching. 

When sure of his aim the Gun Captain, who has held the lock-lanyard 
just tant^ draws it promptly and firmly, bearing in mind that in no case is 
he to attempt moving from hb post 

The 2d Captain stands ready with a primer, and, in the case of failure, 
throws back the hammer and inserts another. If necessary, serves the 
Vent K a second &ilare occurs, it is a certain indication that the chaige is 
not home. 

Action. 

Instantly with the explosion, 11, 12 jerk away the parts of the tnun- 
tackle, or hook it if it has been unhooked. 

Nos. f% 4 place quoins in front of trucks. 9, 10 lay down handspikes. 

When the gun is not in to a taut breeching, the 2d Captain ships the 
Roller Handspike. 

Nos. 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, take hold quickly of Train-tackle, 
and ran in to a taut breeching. 

When in, 8, 4 move up the Truck-quoins, 12 chokes luff of Train- 
tackle. 

Gun Captain puts back the hammer and coils up lanyard. 

No. 6 takes up Sponge, and the exercise proceeds as already directed. 

If necessary. No. 2 levels the gun for loading, and lays it fair for running 
out 

226« If the exercise is to be continued, it is resumed at the fourth com- 
mand: 

'^SBRVB V«NT AND 8P0NOB f 
^*CBA8X FIRING r' 

227* Whenever this order is given, either by the roll of the drum, or by 
passing the word, if the guu is primed, the Gun Captain immediately removes 
the primer, and with the crew stands at *^ Attention." 
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228« Non. — ^The breecbings of IX-m. guiM are to be bo fitted that the 
face of muzzle when in sball be 18 incbes from ioner face of aide, for two 
reasons : 

To prevent tbe gun from returning to tbe port^ and to give room for tbe 
handling of sach large sbells. 

Seventeen men are a proper number for working a IX-in. gnn nnder any 
circumstances. 

Rammer handles arc to be marked for place of charge and of shell. 

Side and train tackles arc also to be marked to the proper overhaul, so as 
to avoid slack rope. 

Breastrsweeps are osefiil at lower sill of port, for training more than a 
point 

X "nODBBl** 

229« The Powder-boy returns the spare powder and the passing-boxes to 
the magazine. The Shellmen return the shells and empty shell-boxes, if any 
remain on deck, to the shell-roonL 

The Gun Captain directs the gun to be laid square in the middle of the 
port 

When the guns are to be secured without being housed the Loader and 
Sponger place the chocking-quoins square up against the rear part of the front 
trucks and put in the tompion. The Handspikemen, if there is a quoin, 
free the quoin and lower the breech, the 2d Captain handling the quoin. 
When the gnn is fitted with an elevating screw this operation is performed 
by the 2d Captain alone, who handles the screw. 

The Gun Captain, assisted by the 2d Captain, hauls the breeching through 
the jaws of the cascabel to the left side of the gun, forming with the 
bight a turn over the breech and cylinder, taking care to keep the breech- 
ing well clear of the elevating screw to prevent chafe, and securing the 
parts on each side with selvagees and heavers; or, if this should inter 
fere with the breech-sight, by crossing the breechiog at the side and 
securing it with selvagee straps and toggles. In thb case the breeching 
should be secured after alternate exercises right and left 

The Loader and Sponger haul up and secure the lower half-ports, put 
in tompion, and secure muzzle-bag. The Gun Captain puts in the vent- 
plug, lays the hammer of the lock in its place, and the lock-string in a 
coil around it The 2d Captam takes the lock-cover from the Train-tackle- 
man and secures it over the loci, and in like manner covers the breech and 
reinforce sights. 

The men at the side-tackles unhook the outer blocks from the train- 
ing-bolts and hand theqn to the Loader and Sponger, who hook them to the 
securing-bolts at the sides of the port The men on both sides haul them 
taut and stop the ports of the tackles together, with knittles provided by 
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the Qaarter Ganner, and then expend the remainder of the fails by passing 
them around the breech of the gun, through the jaws of the casoabel, and 
stopping the bights alternately to the eye-bolts on each side of the port 
until expended : or, at four-truck canines, take two half hitches over the 
tail of the brackets, and expend the ends of the falls. 

The Tnun-tacklemen hook the train-tackle to the side-tackle bohs on each 
side of the port, the double block on the left side, haul the tackle taut, 
expend the end round the breech, and stop the parts in with the side- 
tackles.* 

The Gun Captain then directs the Handspikemen, or if the screw is used, 
the 2d Captain, to raise the breech so as to level the gun and bring all parts 
of the tackles and breeching taut 

The Loader and Sponger put in and secure the upper half-ports, if 
directed, and the Loader swabs the deck to collect any loose powder which 
may have been scattered on it 

The several persons who provided the arms and implements used in the 
exercise, return them to their proper place^ or to the persons appointed to 
take chatge of them, care being taken that the small arms are unloaded and 
reported so before they are sent below, unless otherwise directed by the 
Captain. 

HOUSINa LOWEa-DEOK QUNa 

2M« If the lower-deck guns are to be housed, the Gun Captab directs the 
gnn to be laid square in the middle of the port and run in to a taut breech- 
ing, and if loaded, the load to be drawn. The Loader and Sponger place 
the housing-chocks before the front tnicks. 

The gun is then run close up against the housing-chocks, and the chock- 
ing-quoins are placed square up behind the rear trucks. 

The Handspikemen raise the breech to free the quoin ; the 2d Captain 
withdraws it and the bed ; the Handspikemen lower the breech upon the 
axletree, so that in case the gun should break adrift, the muszle will take 
the upper port-sill ; and the Port-tacklemen lower the port-lid. 

The 2d Loader and Ist Shellman bring the port-bar to the Loader and 
Sponger, who put it in place across the port, hook the port-hooks in the 
ring-bolts in the port-lids, and drive in the keys until the port is perfectly closed. 

The men on both sides shift the side-tackles from the training-bolts to 
the securing-bolts, haul them taut, and expend the ends between the blocks. 
The Loader and Sponger pass the frapping lashing round both parts of the 
breeching, in front of the brackets, and with the assistance of the men 
nearest them bowse it well taut ; and secure the muzzle by placing the 
grommet over it and the housing hook-bolt, and hf frapping the two parts 

' With the nib-blockB the traio-tacklfi cannot be used to assist in securing the guo, 
imless a special cje-bolt is placed for this purpose. 
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together wUh the lashing. When the housing-bolt is an eye-bolt, a ioggh 
will be necessary to keep the grommot in its place. 

In moderate weather the train-tackle is unhooked jfrom the deck, and 
made up and stopped along the side-tackle, on the forward side of the gun. 
In bad weather it is kept hooked, bowsed taut, and the end expended 
through the ring-bolt and round the arms of the rear axle. 

The mannw of housing guns, mounted on track-carriages, on other decks, 
in bad weather, does not vary materially from that just described, excepting 
that the upper half-ports and the port-bucklers are put in and secured. 

When there are no housing-chocks the ordinary chocking-quoins may be 
nsod as such. It will be an additional security to take off the rear trucks, 
and to tighten the muzzle-lashing by raising the breecL 



GENERAL RSMABE8 ON THE MANUAL EXERCISE. 

231 • The exercise of the great guns has a double object: 1st, To teach 
the crew all the details necessary to Load, Point, and Fire the gun ; 2d, To 
develop their activity, intelligence, and muscular force. 

The principal object, the base of all this instraction, is loading and point- 
ing ; too much care and attention cannot be devoted to obtain exactitude 
in all the movements. There is a tendency to devote too much time to such 
exercises as shifting carriages from side to side. There is always sufficient 
time for these mauoeuvres. The most important are the mansgement of the 
rammer and sponge in loading and the handspikes in pointing. 

2S2« At the time of reception on board, the crew may be considered as 
made up of three classes: 1st, The Captains, Loaders, and Spongers of guns, 
who may be considered as competently instructed in the manual; 2d, 
another part, who have had some instraction and are competent to fill the 
secondary duties ; 3d, The remainder, who are entirely ignorant. 

The directions in the manual are more particularly devoted to the 
instraction of a crew completely formed, omitting all the minor details of 
position and exactness in the performance of the motions under the different 
commands, which are to be supplied by the Instractor. These details would 
break the connection of the several commands, and increase the bulk of the 
work. The precepts of the manual are not for self-instraction of the 
ignorant, but to produce a uniform system of commands in the Instractors. 
l^e important point, is to instruct the last two classes by gun's crews, 
and then by divisions. This ft accomplished by drilling the guns* crews 
separately, until each man has acquired some facility in his particular dutiesi 
and then selecting the most deficient for special instraction, combining 
them as a gun's crew, in order not to uselessly fatigue those who are already 
expert or readily acquire the drill. Whenever a new order is to be executed, 
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it should be fint thoroughly and minatelj explaiDed ; and as soon as all 
have heard and appear to understand, execute it If not correotlj perfonned, 
repeat the explanation. 

23S« When the individuals of each gun*s crew have become well ao« 
qaainted with, and expert in the performance of their several special duties, 
they are to be successively transferred, temporarily, to the performaiice of 
the duties of some other station, until each man shall have become ac- 
quainted with the special duties of every station at the gun. 

In exercising each man of a gun's crew in the duties of all the other men 
of that crew besides his own, it is to be done thus : 

The system supposes that, beginning with the 2d Captain to take the 
place of the Ist Captain, the men are to be called to perform the duties of 
the latter in a regular succession agreeably to the way they are placed at 
the gun ; t. e., after the 2d Ci^tain, the 2d Train-tackleman is to do the 
duties of Gun Captain ; and so on all round the gun. Each man is to fleet 
his position one remove or place, in a direction *' with the sun,'* so that in- 
stead of the interchange of duties being confined to two individuals only, it 
is to extend to the whole gun's crew. Thus, for instance, when the 2d Cap- 
tain is called upon to do the duties of 1st Captain, the latter, by moving one 
place ^' with the sun," becomes the 1st Train-tackleman, the 1st Train-tackle- 
man the 1st Port-tackleman, and so on all around the gun throughout the^ 
whole crew, the person at the muzzle of the gun on its left side crossing 
over and taking the place of the one at the muzzle on the right side. Next 
in order, the 2d Train4ackle. is required to take the place of the 1st Captain, 
then the 2d Captain becomes 1st Train-tackle., the 1st Captain the 1st 
Portrtacklcman, the 2d Port-tackleman the 2d Captain, and so on through- 
out 

If it should be desired to take, at first, a man from the middle of the 
crew of the gun, or even still further towards the muzzle, to do the duties of 
1st Captain, then it must be done under the supposition that ail the men 
preceding him in the order above mentioned have already been exercised in 
those duties, and the men are then to take their stands accordingly. 

After the guns* crews have been well trained by giving the words of com- 
mand, it will be expedient to exercise them without giving the several de- 
tailed commands, by directing them to ^* load and fire I" At this command 
the difierent individuals should, each in proper order of time, silently per- 
form his prescribed duties of sponging, loading, running out, training, and 
pointing, the Captain of the gun regulating the elevation and depression, by 
raising or lowering his hand, and by holding it horizontally and steady when 
the gun is " well ;" and in pointing, by moving his hand to " right" or " left" 
aa the gun requires to be trained, and by bringing it down to his side when it 
is *' well" Before firing, he is to throw his hand well up as a signal for the men 
to " drop tackles," and is to give the word " fire" when he pulls the lock-string. 
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When casualties occur at the guns, the Captain of the gun will order 
^ close up/^ and then equalize the crew on each side. If the Powderman is 
disabled the highest number takes his place. 

. 234* Whenever the crew of a gun becomes so greatly reduced in action 
that men enough are not left to work the piece, it may be fired while 
partially run in. In such case, however, the breeching should be fn^ped 
forward of the carriage, the ends crossed under the muzzle or otherwbe 
arranged so as to keep the muzzle outside of the port ; the side-tackles left 
loose ; the chocking-quoins placed square up against the outer part of the 
front trucks; the train-tackle hauled taut, the end of the fall passed through 
the train-bolt and well secured, and wet swabs pUced up against the forward 
part of the rear trucks and sprinkled with sand or ashes. After three or 
four rounds the train-tackle should be re-secured ; the chocking-quoins will 
require re-placing after each fire. The greatest possible care should be taken 
to guard against accident from fire, and minimum charges of powder used. 

Experiment proves that a gun may be fired in this manner without injury 
to the ship's side or the breeching, and by three or four men. 

It must be apparent to every oflicer that both the rapidity and the ac- 
curacy of fire to be obtained from guns in vessels at sea, must depend, in a 
great degree, upon the care which may be taken to explain to the men Uie 
best mode of performing their respective parts of the exercise, and the par- 
ticular object for which each part is intended, and especially on such fre- 
quency of exercise and target-firing as will make the men perfectly familiar 
with their prescribed duties. The importance of this instruction, which 
may decide whether an action shall result in victory or defeat, wiU, it is 
hoped, insure due attention to it from all officers, and especially from the 
officers of divisions at quarters. 

TUB GUNS ON 0KB SIDB BEING XANNBD, 

TO CHANGE SIDES, 

OB BOTH SIDES BEING XANNXD, 

TO MAN ONE SIDE ONLY; 

COMMAND. 
" MAN TUB STABBOABD (OB PORT) ODira 1" 

2t5« Whenever this or any other order is given which requires all the 
men suddenly to leave the gun which they are working, they are not to do 
so until it is properly loaded, and well secured by hauling taut the side and 
train tackles, and hitching their falls around the straps of the inner blocks ; 
nor on lower decks of iships-of-the-Une till the poits are down and se- 
cured by their lanyards. A strict compliance with this injunction is indis- 
pensable to guard against excessive or imperfect loading and other accidental. 

When these precautions have been duly taken, the men will shift over iu 
' obedience to the command. 
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EXERCISE OP BROADSIDE-GUNS, 

ON BOTH SIDES AT ONOB, BY MANNING ALTERNATE GUNS WITH FULL 

CREWa 

236* In the event of being required to fight both sides, it is generally 
conceded that a more effective fire is maintained by handling alternate guns 
with full crews. 

In this case the preparatory order will be given : 

**8ILIircst KAH BOTH BtDIS, W^KT OTHBB OnVWrTH FULL CBBW8." 

. Upon which the guns' crews of the guns of the starboard watch will roan 
the odd-numbered guns on the starboard side, and the guns' crews of the 
port watch will man the even-numbered guns on the port side, and the ex- 
ercise will be the same as prescribed for *^ broadside guns on one side only.'^ 

MANNING ALL THE GUNa 

OENBRAL BBMABX8. 

2S7« Arrangements have been made to enable each gun's crew to work 
together and fire alternately a pair of guns on the same side of tne deck. 
Experience, however, shows that this can only be continued with effect for 
three or four rounds, and is in general results inferior to those obtained by 
manning alternate guns with full crews. 

QUICK FIRING. 

288« The service of the guns consists, essentially, of two distinct parts, 
pointing and loading. The first of these, pointing, cannot be performed too 
carefully and methodically, and requires extreme coolness and attention on 
the part of the Captain of the gun ; loading, on the contrary,- cannot be 
executed with too much rapidity, provided neither the safety of the gun nor 
of its crew be compromised. 

It is clear that if two hostile vessels meet equally matched in all the 
ordinary points of equipment and preparation, and manned by crews equally 
skilled in gunnery, the advantage will be in favor of the ship that loads 
quickest ; and should it happen that nicety of aim becomes a matter of 
secondary importance, in consequence of the closeness of the action, then, 
evidently, rapidity of fire will determine the affair. 

These considerations appear decisive, and every care should be taken in 
tlie instruction of guns' crews, that pointing be executed wiUi deliberation, 
care, and method, and loading with all possible dispatch. In order, there- 
fore, to insure the great advantage of rapid firing, officers are enjoined fre- 



/ 
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qncntly to exercise the crews in setting the cartridge, shot» and wad home 
together, in one motion, of sach guns as may be loaded in this manner, 
without inconvenience. This is the case with all the gans, chambered as 
well as unchambered, excepting the 8-inch shcU-gan of 63 cwt. of patterns 
earlier than 1851 ; it is not recommended, however, to practi&e simnltaneous 
loading with guns of higher calibre, such as IX-inch and upwards, as 
nothing will be gained by it in point of time. 

To prevent the shot from rolling on the tie of the cartridge and jamming 
it, the end of the cartridge- bag, outside of the tie, should be shortened as 
much as security will permit, unless it has been specially prepared for this 
use, by stitching back the end in the form of a cockade. 

With the view of affording the Loader ascertain and independent means 
of knowing when the whole load is really home, the jiandle of the rammer 
should have a mark upon it, easily distinguishable either by day or night, 
and this should be suited to the *' ordinary firing'' charge of powder, due 
allowance being made for the others. 

COMMAND. 
"LOAD IN ONE MOTION!" 

239« The Loader receives the cartridge and puts it in the gun, as already 
described ; he also receives the shell or shot and wad and introduces them 
accordingly. 

As soon as the whole charge has been introduced, the Sponger and Loader 
together thrust it down smartly with the rammer, as in ordinary loading. 
When home, the men run the gun out as quickly as possible; the Captain 
of the gun clears the vent, primes in running out, points and fires in the 
usual manner, but as rapidly as is consistent with a good aim, taking care 
that the muzzle is clear of the port-sill, and on lower decks that the port is 
triced up clear of the explosion. 



SHIFTING BREECHINQS IN ACTION. 

COMMAND. 
"SPONQB, LOAD, AND BBJFt BBIBOHIKOl" 

2I0« Supposing the gun^s crew to be reduced to six men and the Powder- 
boy, that being the least number required to perform the evolution, and the 
gnn to be discharged and run in. The Captain hauls taut the train-tackle 
and chokes the luff, and the Loader and Sponger place the chocking-quoins 
forward of the front trucks, and proceed to sponge and load the gun in the 
usual manner. The 2d Sponger and 2d Loader haul taut side-tackles and 
choke luffs, or, if rolling deep, hitch the falls round the straps of the blocks, 
and then unshackle the old breeching and shackle the new, which is to be 
brought to the gun by the 2d Captain. 
6 
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The Captain removes the old breeching from, and places and secures the 
bight of the new one in the jaws of the cascabel, after the gun is sponged. 
The 2d Captain passes the old breeching amidships, and the men resume 
their usual duties at the gnn. 

When there are more than six men at the gun, the 2d Sponger and 2d 
Loader, after securing the side-tackle falls, will assist to load the gun, and 
the additional men will assist in unshackling the old and shackling the new 
breeching, but one of these will do all the duties just assigned to the Ist 
Captain, so as not to interfere with his ordinary duties in loading. 

SHIFTING TRUCKa 

24 1« The operation of shifting a truck can only bo required when the 
gun is " run in" after firing. At the order to shift any one of the trucks 
that may be designated : 

With the Marsillt carriage. — Heave up with the roller handspike under 
the end of the bracket on the side on which the truck is to be removed ; 
handspikemen pass inside the breeching and .place their handspikes under 
the axletree as near the track' as possible, and, assisted by 5 and 6, lift the 
gun while the shollman removes the old truck and side-tackleman puts on 
now one. 

With the ORDiNART CARRIAGE. — To shift a rear truck, handspikemen lift 
under the rear axletree. To shift a front truck the rear truck on the op- 
posite side should first be taken off, then handspikemen lift under the fore 
axletree. 
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SECTIONAL VIEW OF XI INCH GUN CARRIAGE AND SLIDE 
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X J f B^ lir. CARRIAGE 



I WOODtN PARTS 

J . Bt-OASI Traiisoni. Ai-orcfl IV 
clowttiitn. act in nihu du* 
middlr irAnsom . 

METAL PARTS 
K . Klrvalinij" Sci'ow . 
I . . S ail (*pi>H . 

\ Iiisirlo i,oiii*niil pluio . 
O . Hi-.ifki't hnliK . 



SLIDC I 

METAL PARTS I 

I 

I'l^ P . Rosscd •orkotft.7lHtr« .ScPivnt Bolu . i 
h . Middlr Traiuiiic| Truck with .IuuiiiuIk- i 
S. Trfuuportiit^ Ihiirku. Axles. Sc.lounirt Is.' 
T. (Vnidi* Pl«U»i» iusidp oi' rfiiK . | 



J? lan.yosirajtd,PubUsker. 



JuluiJf Bvtn . pr. 



PLAN or XI INCH 
GUN CAPiRIAGC AND slide: 



WOODLN PARTS 



METAL PARTS 
7. . I'lipev Pivot -plate . 

1 . Middle Hollfr-plmc . 

2 . Vypt fur T«cJk]e» . 
l\ . Fhiflii* Sirnp6 . 

i . Bail IHatfR. 




TOP VIEW 



J) \'aJiJibstr<uidJ*ublLMkjir 



^i/iits Bieit . pr 



PLAN or SLI DLFOR XI- INCH GUN CARRIAGE 



MtTAL PARTS 
•5. IVAnsportin^ journals 
6. Tivot plates %C {^lude-ilAngcs 
7 Middb> Tollor 




Sale All meta/ fHt.-'fjf dire compttnili-fui ex-cepr tho axles. Icwrjt. elffvtiting screw k.hra^'^e<t-holU. 



I) Van 2^^rtirn1J^uhlvtk*r. 



I 

Jitlina Bifn^ ■ pr 
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EXERCISE OP PIVOT-GUNS. 

XI-INOH SHELL-GUN 
(As an example,) 

242« Arranged %o traverse on circles fitted with Bossed Sockets for pivot* 
ing, and with clevis-bolts and sockets for housing. 

Equipments and Implements. 



Articus for bach Ouk. 



WlURR TlOer ARB TO BR PUT WHXK TKB OON 18 

Srcurrd. 



Carrii^ and slide complete, with ele- 
vating screw and piyot-bolts 

Two front roller levers. 

Two rear do 

Two levers for training and shifting trucks. 

Two in-tackles 

Two out-tackles 

Two sliifting-tackles 

Two training-tackles 

Breeching 

Preventer 

Lashings for securing gun 

Tompion, with wad and lanyard 

Sponge and cap 

Riammer 

A pot of oil or prepared grease for rifle 
cannon. 

Lock, with string. .'. 

Vent-plug 

Lock-cover and strap 

Breech-sight and cover 

Reinforce-sight and cover 

Trunnion-sight 

Priming-wires 

Boring-bits 

Water-buckets and large swab 

Hand-swabs 

Selvagee-wads 

Battle-axes, as allowed (Art 101) 

Two transporting axles and trucks 

One shell in box 

Shell-bearer. 

Rail transom-chocks' 



In place. 
C Becketed to brackets. 

Hooked in place. 

Do. do. 
Made up on slide. 

Do. do. 
In place. 

Do. 

Do. 

Do. 
) Becketed to beams between decks, or 
) inside the brackets. 

Breast of carriage. 
>- In place. 

In place on gun. 

Do. do. 

Do. do. 
In box between decks. 

y Inside brackets. 

Hold, until wanted. 
Breast of carriage. 

Do. do. 

On breast-transom. 
In storeroom, at hand. 
On slide. 

Do. 
Under rails. 



1 Tbcso Bhoald always bo kept under tho centre tnnaom xrhen iLo carriage Is not In luo; also la 
flrlng at high angles of elevation to relievo the rails of the shock. 
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STATIONS AND QUN-NUMBERa 
248« The following are to be the gun-nnmbera and stations for a gUQ*s crew 
of twenty-five, inclading the Powderman, the Xl-inch shell-gan being taken 
as an example : 



LmBDm, 


OvH-No& 


Bi«BT Smm. 


First Loader. 


3 
6 
1 
9 
13 
11 

'n 

19 
21 
.23 
16 
1 
25 


4 
6 
8 
10 
14 
12 
18' 
20 
22 
24^ 
16 

1 ^ 


First Sponger. 
Second Sponger, 
Second Shollman. 
Second Front-Leverman. 
Second Compressman. 
Second Bear-Leverman. 

Tacklemen. 

Second Train-Leyerman. 
Second Captain. 


Second Loader 


First Shellman 


First Fi'ont-LeveiiDaxi. 


First Oomprossman 


First Bear-Leverman. 




First Traln-Levemum 


First Captain 

Powdennan 





To reduce from 24 men and Powderman to 20, omit foar highest numbers. 

To reduce from 20 men and Powderman to 16 men and Powderman, 
omit four next highest numbers. 

To reduce from 16 men and Powderman to 12 men and Powder-boy, omit 
four highest numbers; 7, 9, and 10 become Pikemen, 11 and 12 Compress- 
men and Train-Levermen, in addition to other duties. 

To reduce from 12 men and boy to 10 men and boy, omit two highest 
numbers; 5 becomes Pikcman, 7 becomes Fireman, 9 and 10 Compressor 
and Train-Levcrmen, in addition to other duties. 



BIBBOIBB FOR PIVOT-OUNS. 



EXEECISE FOE HEAVY GUNS 

MOUNTBD ON PIVOT-OARRIAGBS. 
XI-iKOH SiiBLL-GuN. {As an example.) 

244« The gan is supposed to be secured amidships, fore and aft, over the 
housing pivot, and not loaded., 

The exercise will proceed in conformity to the' following words of com- 
mand, viz : 

L " SiLBNOE I Cast Loose and Protidb I" 

II. "Run IN r 

m "Shift Pivot!" (To the Right oe LeitI) 
IV. " Serve Vent and Sponoe I" , 

V. "LoadI" 
VI. "Run out r 
VII. "Prime!" 
Vin. "Point!" 
IX. "Ready— Fire!" 

X. " Shift to Housing-Pivot, and Secure !" 

i\r. B, — It i$ altaaye to be understood that when any of their respective 
duties under one command are executed^ tlu men will at once proceed to jpre^ 
pare for those which follow next in order. The exercise must be considered as 
a whole, though the details are necessarily divided under the several words of 
command* 

EXERCISE OF PIVOT ZI-IN. CANNON. 

GUN SECURED FOR SEA AMIDSHIPS. 
L " SILEKCEl CAST LOOSB AND PBOVIDB I** 

245* No. 1, Commands; sees his gun cleared and cast loose; circles 
cleared and swept; tackles hooked; levers shipped; lock and sights in 
place; elevating apparatus, pivot-bolts, and compressors in working order; 
takes off lock-cover and hands it to 23, who lays it clear of circle : provides 
himself with waist-belt and primers priming-wire, boring-bit, and thumb- 
stall ; and sees that all the gear and implements are ready for use, and the 
men at their respective stations. 

No. 2, Takes off sight-covors and hands them to 22, who lays them clear 
of circle ; removes rail-chocks and assists in casting loose. He provides 
waist-belt and primers, and sees that the men on his side of the gun execute 
promptly their several duties. 
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CAST LOOSE. 

(Diagnun No. 1.) 

Clear away the Bulwarks 15.16.17.18.23.24. 

Lashings of Gun — Adrift 8.4.11.12. 

In-Tackles — Cast loose 15.16. 

Out-Tackles — Cast loose 13.14. 

Training-Tackles — Cast loose 19.20.21.22.23.24. 

Implements Qe. Gunner. 

Powder , . 26. 

Shells, Shell-Ladle, <kc 7.8. 

SlTerf^^^^^^'^" ''^' 

Front Carriage-Levers, Ship*. * 9.10. 

Rear Carriage-Levers — Ship 11.12. 

Slide-Levers — Ship forward 15.16. 

Sight-Covers— Take off. 2d Capt and hands to 22. 

Buckets of Water'— FiU ; 

Wet Swabs — Bring. 

Outer Tackles hook as ) to Deck 21.22. 

Shifting-Tackles ) to Slide. '. 23.24. 

to Deck 17.18. 

Slide...* 19.20. 

Attend Compressors 13.14. 

11.16.17.19.21.23. 

16.18.20.22.24. 

xr ri - T { Front. 9.10. 

Man Carnage-Levers. J ^^^^^ ,^^^^ 



I 6.6. 



Inner Tackle" hook \ ^ 
(to 



Man In-Tackle P^ 

ll2 



' When the trucks are to be brought into plaj, the levers should be shipped on their 
axle-squares so as to heave upwards, past the centre, and rest against the wood of the 
Carriage or Slide ; otherwise they must be kept in place hv hand or bj a pin, neither 
of which entirely secures the Levers from flying back and doing mischief. If hove 
down, they are apt to interfere with the Tackles. 

In order to ship the Levers expeditiously on the proper square, both are to be marked 
with a cold chisel. 

The Fore Carriage-Levers require the eflforts of two men at each, as the weight of the 
gun has most bearing there; each of the other levers is readily worked by one man. 

' Principally to moisten the Sponge, which ought never to be omitted, as there is 
nothing so efifectual in extinguishing any fragments that might remain burning in the 
Bore, and cause accidental explosion in loading, particularly in blank firmg. It is a 
mistake to suppose that this practice increases the foulness of the Bore ; on the con- 
trary, it prevents it from hardening and accumulating, as long experience has shown. 
Sometimes it is convenient for the Spongers to dip the Sponge alongside, and they soon 
acquire the habit. Superfluous moisture is easily gotten rid of by twirling the Sponge 
at the handle. 

* Were it practicable to hook a tackle so that it would move the gun, even from amid* 



STATIOMS BEFORE CASTING UOOS^E. 
iniHvfiviin N'o.l.J 



21 23 19 



17 15 V\,^lR 



11 9 




25 



n Vnn i\'(»sirtitnt,Pnhh.shpr 



Juhuft Jhai . f. 




// i:,„ \,.^ir„n,ni,hl,'.l,4r 



. Jnimim S»n . pr 



[5.6. 
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246* 8TAin> BT TO RUN IN. 

(Diagram No. 2.) 

Ease Gompresaora* and go to In-Tackles 13.14. 

TT ^ . _ T . ( Front 8,9. and 4.10. 

Up Camage-Levera* •{_- ,,,^ 

^ ^ (Rear. .11.12. 

Tend Out-Tackles 6.6. 

XL "BUN mV 

Hanlonln-Tackles. (11.13.15.17.19.21.23. 

( 12.14.16.18.20.22.24. 
Out-Tackle block — Unhook from Slide, 

to leave room for hooking Inner Shifting-Tackle 

T\ rs ' T ( Front. 3.0. and 4.10. 

Down Carriaire-LeTen -{_ ,,,« 

® ( Rear. 11.12. 

Tauten Corapressore. 13.14. 

247« STAND BY TO PIVOT. 

(Diagram Ko. 3.) 

Draw Fore PivotrBolt 3.4. 

Up Shifting Slide-Levers 15.16. 

[3.11.6.9.13.16.17.19.21.23. 

II II 

Man Outer Shifting-Tackle -{or or or or 

II II 

4.12.6.10.14.16.18.20.22.24. 

Attend opposite Outer Shifting-Tackle 19.3. or 20.4. 

Stand by to hook Inner Tackle, ) 

when the Outer Shifting-Tackle is arblock ) ^ ' ^'^ 1^* 

ships to the port, without being shifted, or were it prudent to leave the gun free whflo 
shifting the tackle, there would be no need of a second tackle. But it is not possible, in 
pivoting, to exert direct action for more than the eighth of a circle by one position of a 
tackle, and it is absolutely dangerous at sea to leave the Slide unconfined for an instant 
When, therefore, the Outer-Tackle is a-block, the second tackle must bo hooked and set 
taut 

*t *, « These orders are to be executed in quick succession, so as to bo nearly simultane- 
ous ; that is, the compret-sion is first relieved hy backing its lever, upon which the 
Front-Levcrmen instantly bring the carriage on its trucks, and the gun is run back by 
the In-Tackles, the Out-Tackles being eased gradually, so as to check any violent move- 
ment ; for the trucks, beii^ fitted with friction rollers, allow the heavy piece to move 
suddenly and rapidly. 



Haul on— Outer Shifting-Tackle*. 
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m. " FITOt TO BIGHT 0& LBR 1" 

(DiAgram No. 3.) 

f 3.11.6.9.13.15.17.19.21.28 .♦ 

II II 

or or or or 

II II 

U.12.6.10.14.16.18.20.22.24. 

Ease away opposite Shifting-Tackle 19.3 or 20.4. 

Hook to Slide, Inner Tackle and Haul Taut 17. or 18. 

Unhook Outer Shifting-Tackles 21.22.23.24. 

In Fore Pivot-Bolt 3. or 4. 

01.-A T rr n m . rr n ( ^o roar of Slide 19.20. 

Shift Inner Tackles as Tram-Tackles i m t% i , ^ , « 

(To Deck 17.18. 

Down Shifting Slide-Levers, unship them and ship ) 

them on Rear Slide Training-Trucks' ) ^^'^^' 

Hook Out-Tackle Block to Slide 6.6. 

Take stations for next order— which, if the gun is loaded, will be "Bun 

Out ;'* if not loaded, will be " Sponge."* 

When the Gun is Run Out — 

Shackle Breeching" 3.13.— 4.14. 

Draw the Rear Pivot-Bolt 2. 

* Other numbers may be called to assist, if needed. 

^ The pivoting of so heavy a (run is the most complicated of aU the operations with 
it, and demands special drill. When done to windward, the hearty effort of the whole 
Gun's crew is required, particularly if there be much crown to the deck and no deck 
circles ; to leeward there is no difficulty, and the time at sea to pivot from side to side 
may vary from four to seven minutes. The advantage of the Pivot-Boss will now 
appear, as it secures the coincidence of the hole in Slide with that of the Socket, and 
permits the Bolt to be removed out or in easily. Hitherto the difficulty of doing so 
without a Boss has caused delay, and contributed more than any thing else to the objec- 
tions entertained against such heavy Ordnance, which have been in nowise obviated 
by either the Pivot Shifting-Screws of our own Navy, or the Pivot-Flap of the English 
Navy. 

" Some difference of opinion may arise in regard to the shipping of these levers before 
the g^n is run ouc, end they ore required for pointing. To ship them now amounts 
to having them on tlie whole time— to which the only objection is, that if on, before 
wanted in pointing they may be in the way of the men ; and, on the other hand, if not 
on, more attention may be demanded from 15, 16. 

The question will not bo material when tho men are well drilled. 

* The gun being now pivoted to the Port, the Breechings should be shackled and 
the rear Pivot-Bolt drawn, in regular order. But neither of these can be done without 
running out the gun a fow feet. For in order to pivot with the greatest ease, the car- 
riage had been previously run back on the Slide to the rear Hurter, so as to bring the 
weight of the gun as near as possible to the Rear pivot, the very best position boitig 
with tlie Trunnions of the Gun just forward of the Bear pivot. Tho shackling of the 






STAND BY TO PIVOT 

STARBOARD 
CDlaf^am No. 3.] 




J) ViuLlhatrojidJ*ublLsktr 



Juliaa Bim^, pr. 



SP0N6E " LOAD 
[niH^jivun No. 4 I 




// i\'o,\fraHti . PuNthhfr 



*hUiuA Bun , pr. 
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rV. "BBBTS rzST AHD SPOVOB!'* 

(Diagram No. 4) 

2I8« No. 4 is to receive the moist sponge from No. 6, right hand over, left 
ander, to send it home, and, assisted by No. 3, to press it to the bottom of 
the Bore, then to turn it around two or three times from left to right, in 
the direction that the worm may take," withdraw it, strike the staff several 
smart taps under the muzzle, then return it to No. 6, who will receive it 
and lay it down ;^' the Gun Captain serves, then stops the Vent,'* and as 
soon as the sponge has been withdrawn, serves the Vent with his priming- 
wire and again stops it. 

This being done — 

No. 20 hands the Rammer to No. 4 as soon as the latter has been relieved 
of the Sponge by No. 6. Should No. 4 observe that the Gun Captain has 
neglected to serve the Vent, he is to call his attention to it 

No. 3 stands ready with the Powder which he has taken from No. 6, to 
whom it was passed by No. 25. 

Nos. 7, 8, open the Shell-Box, disengage'* the Shell, and place ft in the 
Ladle, in readiness to pass to Nos. 3 and 5. (Special drill) 

Breeching and the removal of the Bolt are, therefore, deferred until the Gun has been 
run out in the subsequent proceedings. 

The Breeching is always to be shackled to the Ship's side— not to the Slide, which 
needlessly strains the pivoting, and also causes the shackle with its appliances to Inter- 
fere with the working parts at the forward end of the Slide. 

'^ It is generally expected that the Compressors are to supersede the necessity for a 
Breeclilng. But experience shows that in firing it is better to rely habitually on the 
Breeching, and use the Compressors to assist. Thus, in firing to windward at Sea, the 
Compressors are always to be set, but only so hard as maj be required to ease the sbock 
on the Breeching. In firing to leeward, the Compressors are not wanted, except to 
secure the gun in its place wlien in. When the Ship is not steady, but rolHng, the dis- 
cretion is to be exercised. 

The Preventer, or Inner Breeching, will be found indispensable to avoid accident 
when running out to leeward in a sea-way. For with a trained crew, and all precaution 
in handling the levers and In-Tackles, there is a liability to the gun getting away, in 
which case it moves out with great violence, and may do serious damage. On one such 
occasion an Xl-in. gun cracked the stout iron straps of the Compressors, and seemed 
but just prevented from freeing itself entirely and going overboard over the Port-silL 
Not being able to replace the Straps, the Compressors wore useless till late in the 
cruise. Preventer Breechings were then fitted, and answered so well that the prac- 
tice was continued at sea as usual. They now form part of the equipment of all Xl-in. 
guns, and should be just taut when the gun is out, and the Trucks of the Carriage 
reach but do not ascend the curve of the forward Hurter. 

" This is to detach ftom the bottom of the Chamber the fragments of burnt Flannel 
that are apt to adhere and solidify, 

" This practice encumbers the deck, and interferes materially at times with the 
management of the gun. Trial was therefore made on board the Plym<niih^ where the 
gun was on a covered deck, of hooks attached to tlie beams above, near each piece, in 
which the Sponges and Bammers were placed after having been used. The only objoo- 
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V. "LOADl" 

(Diagram Na 4.) 

249* No. 3 places the charge in the mazzle, aeam from the Vent," small 
end in* and poshes it well into the Bore. ^ 

No. 4, who stands ready with the Rammer, enters it into the mnzzle, and 
poshes the charge home steadily, ontil the mark on the Rammer handle 
shows the charge to be in place.'* No. 3 assists with one hand, and the 
charge is on no accoont to be strack.^^ 

Whilst No. 4 withdraws the Rammer, Nos. 7, 8 each take a handle of the 
Ladle, lift op the Shell,^* and, assisted by No. 6, pass it on to Nos. 3 and 4, 
who enter the shell into the roozzle, sabot first and Fuze ont, as soon as the 
Rammer is clear of the mozzlc. 

As the Shell lies jost fair with the mozzle, No. 3 removes the cap from 
Fuze," which is passed along to A^ Gun Captain, and poshes the Shell 
into the Bore. 

No. 4 enters the Rammer, and, assisted by No. 3, poshes in the shell 
ontil the mark on the handle shows it to be in place. It is most strictly 
forbidden to strike the shell with the Rammer.*^ 

No. 6 takes the Rammer from No. 4 and lays it down, or lodges it over- 
head on the hooks. Whilst this has been doing, the preparation for the 
next order is to g^o on.*^ Nos. 13, 14 ease compressors, if no motion. If 
there is, they stand ready to ease at next order. The Out-Tackles are 
manned by Nos. 10, 21, 23, 17, 15, 11, 13, and 20, 22, 24, 18, 16, 12, 14. 
The Inner Tackles tended by No. 2 and Qr. Gonncr. The Front Carriage- 
Levers grasped by 3, 9, and 4, 10. The Rear by 11, 12. 

tion was, that too much time mig^ht be lost in so domg ; but after contlaued trials this 
was found not to be the case, when the men had been properly trained. 

^ Btopping the Vent is omitted by many practised artillerists, as unnecessary in 
extinguishing fragments of the cartridges. But as so much importance has been and 
still is attached to its performance, and it costs so little trouble, it seems better to con- 
tinue the practice, particularly wiien so many accidents occur from premature explosion, 
not only to untaught and careless people, in saluting on holidays, but also on sliipboard, 
where they ought not to happen. . 

^ Sometimes the box has been fitted too tightly to the Shell, or has contracted on it, 
and delay is caused iu loading. This should be attended to in season. 

» Otherwise the stout stuff and seams found necessary with heavy charges might 
resist the primer, and cause a failure to explode the powder. 

" It was the habit at the Experimental Battery, and in the experimental cruise of the 
PlymmUh, to mark the handle of the Rammer, so that there should be no doubt as 
to the charge being home. This is always useful, but particularly so in case of the gon 
bursting, as it makes sure of an important fact 

" It is a oonunon practice in loading, to expend much zeal in striking the cartridge 
one or two blows to insure its being home, which is quite unnecessary when the mark 
on the handle affords so much better evidence thereof. 
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VI. "RUN OUTP* 

(Diagram No. 6.) 

2S0« The mode of execnting tbis order will vary with circnmsUnces — by 
the gun being to windward or to leeward, and by the nature of the rolling 
motion. 

To leeward, and with much motion, the tendency is to go out with dan- 
gerous violence.'* 

Therefore, Nos. 5, 19, 21, 23, 17, 15, 13, and 6, 20, 22, 24, 18, 16, 14, 
haul cautiously on the Out-Tackles, the Qr. Gunner and No. 2, assisted by 
15, 16, holding well back on the In-Tackles with a turn caught; 13, 14 
ease the compressors ; Nos. 3, 9, and 4, 10 heave up the Front Carriage- 
Levers ; Nos. 11, 12 keep down the Rear Carriage-Levers, unless it is seen 
that they are necessary. 

In running out to windward'* the compressors may be eased at once, the 
In-Tackies slacked, the Carriage hove up on its trucks, and the gun run ont 
by the Out-Tacklemen, assisted by any of the numbers not employed in 
other duties. TVhen out,.the Carriage-Levers are let down promptly and 
unshipped. The compressors are set** and Rear Slide-Lever shipped. 

" The Xl-in. SheU weighs, when loaded, 135 lbs. ; the lifting and entering it into the 
muzzle was one of the objections of those who were opposed to the use of heavy 
calibres. There was not one of the crew of the Plymcmih^s Xl-in. gun who was not 
found able, on trial, to take up the Shell and unassisted to put it in the Boro, when the 
ship was stilL At sea a very simple implement was used — an iron segment with a 
bent handle on opposite sides. The Shelhneo, 7, 8, turned the shell out of the box into 
this ladle, placed on the deck near No. 3, the Loader, who, when ready, took the left 
handle, and No. 5 (the 2d Loader) the right These two lifted the Shell towards the 
muzzle, and No. 4 (Sponger), standing on the Slide, received tlie right hand ftx>m No. 5 
as soon as within reach. No. 3, stepping on the Slide, and No. 4 continued to raise the 
Shell to the muzzle, which was not difficult, because of the Bore being conveniently 
high above the Slide on which they were standing ; the Sabot projecting beyond the 
Ladle was entered into the muzzle, and the Shell pushed in, No. 6 taking the ladle baok 
and laying it on the deck. 

'* As this is very firmly fixed in the reoess of the metal stock, it is to bs removed by 
pulling directly on the tail, which, if twisted, will be likely to break, and thus cause a 
loss of time. The patch is passed to the Gun Captain, who puts it in his belt-box, and is 
afterwards handed to the Quarter deck by the Lieut of Division, in order to verify the 
number of shells fired. When the Fuze has been uncovered, care must be taken not to 
let it be touched by the moisture of the hand, or by the sea- water. 

* As the blow might dislodge the priming of the Fuze and prevent its Ignition. It 
Is well to dispense with any wad, even a grommet, if possible. 

'* A good exemplification of the principle assumed for this exercise, that when any 
one of the men has executed an order, he shall not remain in position until the order is 
given which requires him elsewhere ; for he may not have any part in the next order, 
or ev^n in that second next, as occurs after pivotmg, when only a few numbers partici- 
pate in the following 'orders: Sponge— Load, the remainder on^ doing so at the third 
following, viz. : Run Out 
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Vn. "pbucb!" 
(Diagram No. 6.) 

251* The Gnn Captain again makes sure that the Vent is clear,'* and in 
80 doing lets his wire down qnicklj into the charge.*' If all is right, he 
inserts a primer. 

If the Slide-Levers have not been shipped, or have been unshipped, thej 
must now be put on the axles of the Rear Slide-Tracks — 15, Id. 
The Roar Train-Tackles will be manned hj 
13.15.17.19.21.23.5. 
} 14.16.18.20.22.24.6. 

VIIL "ponral" 

252* The Gun Captain adjusts or verifies the Sliding-Bar of the Rear 
sight to the desired range,*^ and steps off the slide directlj to the rear, lock-, 
lanyard in hand. The 2d Captain takes hold of the Elevating screw,*' 15, 
16 heave up the levers of Rear Slide-Trucks, and the Training-Tackles are 
manned by 

.10.21.28.5. 



NOS.-I 



j 13.15.17.1 
■j 14.16.18.2 

(Right or Left.) 



Nos. ^ ,. '^^",.20.22.24.6. 



" No operation with this gpin requires more care. There is a weight of 20,000 lbs. 
moving on friction Rollers along a metal plate, down an inclined plane — ^if once per- 
mitted to get loose and to be propelled by the motion of the ship, the momentum is im- 
mense, and must disable some of the apparatus, perhaps the Gun-Garriage itself. On 
such an occasion the preventer breeching is invaluable, and will be the best safeguard, 
if fitted so that when well stretched it will not permit the fore trucks to ascend on the 
curve of the Fore-hurter, for it is this which strains the strap of the Ck)mpres8or.. 

Permitting the gun to go out with much force also displaces the shell, whether a 
grommet-wad be used or not. 

" To windward, with a steady inclination, the precautions used to leeward are 
unnecessary. On the contrary, the difficulty is to move so great a weight up the inclined 
plane. Therefore, the carriage is released from all restraint, and all the available force 
put at the Out-Tackles, taking advantage also of whatever roU there may be to wind- 
ward. 

** This must, of course, be regulated by circumstances, as already mentioned in Note 10 ; 
as to windward, set the compressors moderately ; to leeward, not at all ; off the wind, 
according to the roll. Let the compression be so adjusted as to allow the muzzle just 
to come in. 

" It is an old custom for the Gun Captain to keep the Priming-Wire in the vent while 
the loading is going on, feeling fVom time to time if the charge is home. It is a bad 
practice, because there is a liability of being caught by the charge as it comes along the 
Bore, and having the wire bent, thus spiking the vent, for a while at least. The mark 
on the Rammer handle is the best evidence that the charge is in place. The object now 
is only to dear the vent of pieces of cartridge stuff, which not unfrequently get into the 
vent, and choke it so as to prevent the primer from exploding the 'powder. 

" Though the primers seldom fail to penetrate the flannel stuff of the cartridge, it is 
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IX. "HIADT— FIIUB!" 

2S8« The Gan Captain, with lock-knyard jost taut and his eye ranging 
over the sights, but kept well down to the bottom of the notch in head of 
sliding-bar, >and over the point of middle sight, awaits these being brought 
into coincidence by the roll with the object, which is always the Watbb- 
LiNE — the Slide being trained constantly as desired by voice or sign." 

When sure of his aim» the Gun Captain draws the lock-lanyard promptly 
and firmly. 

If the primer miss, the 2d Captain removes it, clears the vent, and puts 
in a fresh primer. 

If the gun, whun fired, does not come into its place for loading, ship Cai^ 
riage-Levers, heave up, and run in by the In-Tackles to a taut breeching. 

Down all levers and set Compressors. 

If the firing or exercise is to continue, the next order is *' Sponge.'' 

If not, unshackle the breeching, then — Run in, back to rear hurter for 
pivoting — " Stand by to Pivot" — " Pivot to right or left ;" when amidships 
— In Pivot-Bolt — ** Run out," and secure for sea. 

X. " SHirr TO HOUBING-PIVOT, AND SIOUBB 1" 

254« The gun is brought into the housing position amidships and 
pivoted to the socket farthest from the extremity of the vessel, and run out 

No. 1 puts in the vent-plug, wipes and lays the hammer in place and the 
lock-string around it, then puts on the lock-cover ; sees his gun properly 
secured,' and the implements and spare articles returned to their places. 

No. 2 levels the gun and wipes off and re-lacquers rear pivot-bolt and 
elevating screw; puts on sight-aprons; puts in rail^chocks and assists in 
securing lashings and breeching. 

Loaders put in the tompion and on muzzle-bag, and wipe off and re-lacquer 
the front pivot-bolt 

Spongers return rammer and sponge to place, and assist in securing lash- 
ings and breeching. 

well to pierce the latter with the wire, so as not to omit any means that may insure the 
instant diseharge of the gun. 

*^ The Sight-Bar of the Xl-in. Gun is graduated to its own charge only; if reduced 
charges are ever used, it will onlj be at short distances, when the gun needs no eleva- 
tion. The Bar will then be down entirely, its head resting on the Box. 

* One turn of which is equal to one degree of the quadrant, and maj be of service 
when the Sight-Bars are not 

The carriages of Gnn Sloops and other vessels carrying Xl-in. guns allow of an elev»> 
tionof20% 

* When the vessels are moving, it is best to train the gun a little ahead, watching 
when the object draws in line ; then, as the roll brings the piece right in elevation, it is 
fired. 
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Levermen wipe off and re-Iacqaer their respective levers and eccentrics, 
secure levers in place, and assist in securing the gun. 

Compressormen wipe off, re-lacquer, and tighten the compressors, and 
assist Carpenter in replacing and securing bulwarks. 

Shell men return shells, empty boxes, and shell-bearer to their places, and 
awst in securing bulwarks. 

Powderman returns spare powder and pasaiug-box to the magazine. 

Tacklcmen tighten and secure '' in" and *'out tackles,*^ and make up and 
stow '* shifting" and " training tackles" on the slide ; ship the clevi^bolts, 
pass and tighten the gun-lashings, and assist in replacing bulwarks. 

The men who provide implements and spare articles return them to 
their places. 

TRANSPORTING PTVOT-GUNS FROM ONE END OP A VESSEL 

TO THE OTHER. 

255* The gun must be pivoted and trained so as to bring its muzzle 
towards the direction in which it is to be transported, the transporting- 
trucks shipped and secured to their axles, the chocking-quoins placed, 
the training-trucks thrown out of action, the compressors brought to bear 
to confine the gun near the middle of the slide, some of the tackles hooked 
for dragging, and others, with capstan-bars, for guiding and steadying it. 
The pivot-bolts are to be removed, and the gun's crew, aided by others 
if required, transport it to the desired position at the other end of the 
vessel. The slide is then brought over and pivoted upon a fighting or 
outer centre, the transporting-trncks removed, and the training-trucks 
brought into action. When the implements for working and loading the 
gun are brought to it, it will then be ready for action. 

When the forward and after slides are of different lengths, and the tra- 
versing circles of different diameters, the longest slide will be fitted with an 
additional rear pivot-hole and plate, to correspond with the smaller circle, 
in order that the gun may be worked from the midship pivot-bolt and 
shifted to the different fighting centres or pivot-bolts of the smaller circle. 

Thus, when only one pivot-gun is mounted forward and one aft, and when 
they can both be brought to bear from only one end of the vessel, the force 
may be doubled at that extremity by pivoting one gun on each bow or 
quarter, as the case may be. 

For heavy guns this is practicable in smooth water only. 

Arrangements are made for shifting the broadside-guns both to the bow 
and stem, in aid of the pivot-guns, when the distance of the enemy is not 
too great When the stem gun is pivoted over the rudder, one of the 
broadside^uns may be worked on each side of it, in firing right aft. Guns 
mounted on pivot-carriages may be fought upon- the rear pivot, on the com- 
mon or shifting centre, and fired from any point of the traversing or shift- 
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ing circle, if the elevation be sach as will not endanger the decks. In this 
case the training mast be done with the gun run in over the rear pivot, as 
after it is mn out the training will be difScolt, and the helm most be relied 
on to bring the gun on with the object 
Qnns should never be transported about the deck of a ship when loaded. 
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NOTES UPON THE MANUAL EXERCISE. 

rOUBm OOUICAND. 

^SXRVX VENT AKD 8PONOB P 

** The Gun Capiain-aerveaj then stops the ventt" 

2Mf A difference of opinion being entertained among artillerists with 
regard to the utility of stopping the vcnt^ the continaance of the practice, 
as directed in the text, is recommended. 

The thumbstall has been made of varions materials, bat its use is some- 
what inconvenient for the Gun Captain, and he cannot feel that the vent is 
stopped. At the Experimental Battery of the Ordnance Yard the naked 
thumb is used, and experience shows that the gun is never so hot as to 
occasion the least inconvenience, except with howitzers. 

257f It has been the uniform practice at the Experimental Battery at the 
Ordnance Yard, Washington, and also on board the Gunnery Ship Plymouth, 
in 1857-58, to use a moist sponge; and as no accident from preiQature 
explosion has taken place in either case, the inference is that the method is 
a safe one, and might obviate other precautions, especially where reloading 
is necessary, as in firing salutes, when, there being no shot over the cartridge, 
it is imperfectly consumed. 

258« '^ Strikes the staff several smart taps under the muzzle I*' to shake ' 
off any adhering fragmenta of the cartridge. Should any burning fragments 
be drAwn out, the Loader extinguishes them with the wet swab ; the Gun 
Captain again commands *< Sponge." 

289* Gun Captain " serves the vent with his priming-wire !" If at any 
time he should find the vent obstructed, and be unable to clear it with the 
priming-wire or boring-bit, he will at once report to the officer of division, 
who will order the vent-punch used ; or, if this should fail, have recourse to 
the vent-drill and brace in charge of the Quarter Gunner. The boriDg-bit, 
vent-punch, and drills should be used with caution, as, being of steel, they 
are liable to be broken off in the vent and thus effectually spike the gun. 
After clearing the vent the bore should be sponged. 

M0« Spongers and Loaders are to be careful to keep their bodies as much 
within the port as practicable, otherwise at close quarters they will be picked 
off by musketry. 
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niTH OOMMAHD. 

"load!'* 
" yo, 3 removes cap from fiase /'* ' 

261* The cap is never to be removed until the shell has been entered in 
Lhe gun. With high elevations, or when rolling, care should be taken that 
the shell does not slip down the bore before this is done. 

The cap or patch is removed by taking hold of the lug with the fore- 
finger and thumb, first raising it a little, and without twisting ; a pull readily 
removes it. The patch is passed to the Gun Captain, as an evidence that 
the priming has been exposed ; the patches to be preserved and accounted 
for at the end of the firing. 

3C2« The Loader must be careful not to touch the fuze composition with 
his fingers, for fear of injuring it by moisture. Where the firing is not 
hurried it is advisable to raise the priming of the fuze, to insure its ignition. 
All of these details should be carefully explained to the crew. 

263« No wad is required over a shell, but a selragee wad may be used in 
heavy rolling. 

264« When loading with shot a selvagee wad is placed over it. A part 
— half or a third — of a selvagee wad, is equally efficient in holding the shot 
in place. 

2ftS« Shells should be used against Ships at all distances where the pene- 
tration would be sufficient to lodge them. They are of no service in breach- 
ing solid stone walls, but are very effective against earthworks, ordinary 
buildings, and for bombarding. For these purposes a good percussion or 
concussion fuze is desirable, but no reliable fuzes of these kinds have as yet 
been devised. 

2M« Solid shot should only be used when great accuracy, at very long 
range, and penetration are required. 

267* Ify in loading, a shot or shell jams in the bore, no attempt should 
be made to force it down, but it should be withdrawn. This may be 
done with the ladle, by depressing and striking the muzzle against the lower 
sill of the port, or by running the gun out hard against the side at extreme 
depression. 

268« A gun is not to be loaded with more than a single shot at once, 
without the express sanction of the Captain, and never with more than a 

' Many officers are of the opinion that this order should be divided — " Load with 
Cartridge/' and " Load with Shell." But those guns would be very badly served which 
should wait until this time to give the order for the species of projectile or class of fuzo 
required. After "Load," is the proper time to give subsidiary order to Shellmen what 
projectile and len^h of f\ize to bring for next fire. 
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single Bhell. Solid shot are not to be fired from sbeli-gans without a direct 
order from the Captain. 

2W« Experiments show that firing two loaded shells together should 
never be practised. With quite reduced charges [of from Jth to -^th the 
weight of the single shell], of 88 loaded shells thus fired, 25 were broken 
and 43 did not explode, and some of the remainder were exploded too soon 
by the shock of discharge. Of 50 unloaded 8-inch shells, fired two at the 
same time, with 6 lbs. of powder, only one was broken by the shock of the 
discharge. This difference between loaded and empty sliells is accounted 
for by the fact that a small hole is generally broken into the outer shell, 
through which its charge is ignited. See p. 13, Report of Admiral Farra- 
gut, dated August 31, 1853, on experiments made at Old Point Comfort. 

270* In loading with a shell, the most exact attention is required to all 
the precautions relating to the position of the fuze and the mode of setting 
home the shell. The Loader is to be specially instructed that unless the 
leaden patch is stripped off, to expose the priming, the fuze will not ignite, 
and consequently the shell cannot explode. 

271* Grape-shot have not sufficient penetration to be used with effect, 
generally, against ships-of-war beyond 150 yards. When the men on the 
spar-decks of the enemy are exposed, by the heeling of the ship, grape or 
canister may be used against them, at distances varying from 200 to 300 
yards. Against light vessels, a single stand of grape from heavy guns may 
be used at about 400 yards. The dispersion of the balls is about one-tenth 
the distance, and is practically independent of the charge. 

272« The Xl-inch gun, at lO'' elevation, gives for the mass of grape or 
canister a range of aBout 1,300 yards; the spread about 10^. They may 
therefore be used with great effect against boats or exposed bodies of men. 

27Sf A stand of grape is not to be used with any other projectile. 

274* Canister or case-shot, prepared for immediate use, are supplied for 
all gnns, including boat and field howitzers, and are effective at short dis- 
tances against boats or exposed bodies of men; they may be used also, 
nnder favorable circumstances, against the tops of an enemy. 

275« Shrapnel-shell or spherical case-shot is intended to exceed the range 
of canister, and is to be used only under the same circumstances, but at an 
increased distance. Canister is more effective at from 250 yards with the 
12-pdr. howitzer, to 400 yards with the Xl-iuch; but beyond those distances 
shrapnel should be used np to 900 yards for the 12-pdr., and 1,500 with the 
Xl-inch. A well -delivered shrapnel-shell from a heavy gun must sweep 
away the crew of a pivot or other gun, on a spar-deck not protected by bul- 
warks. The * distant firing ' charge is always to be used with shrapnel 
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BBTEMTH COUUJLSD. 

" Ee inserts a primer and turns ffhe Tuunmer down upon it" 

27(» To prevent the primer from being blown oat of the vent by the 
blast of the next gan, as occasionally happens on light-covered decks. 

With gnns of the old pattern this cannot be done, because, if turned 
down, it would interfere with the aim. 

277 • It is essential that the head of the primer shall be placed flat and 
pressed close upon the vent, that the hammer may strike it fairly. The tip 
of shellac, by which the lower end of the tube is scaled, occasionally ob- 
structs the jet of flame so as to split the tube. In this case the flame is 
dispersed laterally, and fails to ignite the charge ; it is therefore a good 
precaution to pinch the end of the tube before putting it into the vent' 

278« The tubes of all the primers are carefully gauged before issuing 
them for service ; but such as, from any cause, become so much enlarged as 
not to go easily into the vent, should be rejected without attempting to 
force them down. 

It will occasionally happen, either from carelessness or inattention to the 
instructions given for the proper manner of pulling the lock-string, that the 
head of the primer will be crushed without exploding it Frequently a 
second and stronger pull will have the desired effect, if the fulminate has 
not been dispersed ; in case, however, this attempt should prove unsuccess- 
ful, the tube of the primer should be drawn out, if possible, before using 
the priming-wire to clear the vent. 

279* In case either lock or primer should entirely fail, recourse will be had 
to the friction-primers or to the spur-tubes. In using the first, the Captain 
of thd gun, after taking the primer from the box, will raise up the twisted 
wire-loop until it is on a line with the spur ; place the tube in the vent 
with the spur towards the muzzle of the gun, and so that this spur will rest 
on the lock-piece ; then hook the lanyard into the raised loop, and pull it, 
when otherwise ready to fire the gun, as though it were a lock-string, 
using, however, a less degree of force. The lanyard may be hooked to the 
loop before the tube is put into the vent When the spur-tubes are used, 
the Gun Captain exposes the priming and the 2d Captain applies the match. 

280* The men should be practised at unloaded guns, in placing the 
primers, both percussion and friction, properly, and in pulling the lock- 
string so as to insure their explosion, until this very essential knowledge 
and skill have been perfectly attained. 

* "In 10,000 fires, when testing guns of different calibres, with the regulation locks, 
lees than ttty primers fiuled fh>m all causes." 
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BOBTH OOKMAim. 
« POINT I" 

** Bu eye ranging ooer ikt eighttf** 
281* The Gun Captain gives the necessary order, "Right'^or "Left,** 
"Raise" or "Lower," by voice or sign. He nione should speak, giving 
his orders in a sharp, clear tone, but not louder than necessary for his own 
crew to hear him. 

282* He should make use of the following signs to assist in making 
himself understood, which, when the crew become well drilled, are sufficient 
without the verbal orders. 

In Pointing. — He should move the left han4 held vertically, to the right 
or left, according a3 he wishes the right or left tackle hauled upon. 

In Elbvatino. — He should move the hand, held horizontally, up or down, 
according as he wishes the breech raised or lowered. 

288« Officers of divisions, while instructing the men in aiming, should be 
particular in impressing upon their minds the necessity of bringing the eye 
to an exact level with the bottom of the sight-notch, as otherwise they will 
fire too high. 

284 • In lateral training, when the direction of the gun is frequently 
changed by the coming up or falling off of the ship, or when the position 
of the object to be fired at is rapidly changing by passing in opposite direc- 
tions, or from other causes, it is better to train a little beyond, and then 
watch the proper moment for firing, instead of endeavoring to train at once 
directly on the object 

285« The lateral training, or pointing, when considerable, should always 
precede the elevation ; because, the jarring of the gun is apt to alter the 
elevation. 

286* "If roller handspike is not used in training.*' A great differ-, 
ence of opinion exists on this point The use of the roller handspike some- 
what facilitates extreme train, but the gun cannot be fired until it is 
unshipped, which alters the elevation and consumes time. It is perhaps 
preferable to use one handspike under the bracket, manned by two men, 
and the other to lift and slue the gun, manned by one man, under the 
transom. 

287* " Elevate or Depress as directed I'' If the carriage is fitted with a 
quoin, handspikemen standing between the handspikes and the side of the 
ship, place their handspikes on the steps of the carriage and raise the breech. 
As soon as the quoin is free, the 2d Captain takes hold of it with both 
hands and withdraws the quoin to the full extent ; handspikemen " raise*' 
or " lower '* the gun slowly and steadily. When the proper elevation is 
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given, the Gnn Captain gives the word ** Well !" and the 2d Captain forces 
the quoin tight under the breech, giving the word " Down I" 

288* To facilitate the operation of pointing guns according to the 
distance of the object aimed at, sights are prepared and fitted to each 
gun ; and breast-sweeps for all trnck-carriages of heavy guns. 

The ordinary sights consist of two pieces of bronze gun-metal, one of 
which, called the reinforce-stght, is a fixed point, firmly secured to the 
sight-mass, upon the upper surface of the gun between the trunnions. 
The heads of the sights should not be bright, otherwise it interferes with 
the aim when they are exposed to a bright sun. 

289* The other, or breech-sight, is a square bar or stem, with a head, 
in the top of which is a sight-notch. It is set diagonally, so as to expose 
two faces to the rear ; the rear angle chamfered, to afford a bearing for 
the clamp-screw. Tliis bar or stem is made to slide in a vertical plane, in 
the sight-box fixed to the breech sight-mass, and is held at the various 
elevations for which it is graduated by means of a thumb-screw. Its length 
is sufficient for all the elevation which can be given — about 6® — before the 
muzzle appears above the front sight, after which a long wooden sight must 
be used, graduated for the whole length of the gun, using the notch in the 
muzzle. 

The bar or stem of the sight has lines across its faces denoting for all the 
old guns degrees of elevation, each of which is marked with the number of 
yards at which a shot or shell will strike the point aimed at, when that 
line is brought to a level with the top of the sight-box, and the gun is 
loaded with a specified charge of powder ; for the guns of the new system, 
the ranges are marked in even hundreds of yards. 

The uppermost line on the stem marked level is the zero of the other 
graduations, and when adjusted to the level of the top of the sight-box, 
the bottom of the notch in the head of the breech-sight and the apex of 
the reinforce-sight show the dispart of the gun. Whe^ the lino of sight 
coincides with these points, it is parallel to the bore, and when continued 
to a distant horizon, the gun is laid level or honzontal 

Sights should invariably be made so that the level line on the stem will 
correspond with the bottom of the head when it rests on the sight-box, 
and thus secure a dispart-sight in case of accident to the screw in the 
sight-box. 

A white line, one-fourth (.25) of an inch wide, drawn on top of the gun 
from the breech-sight to the notch on the swell of the muzzle, has been 
found to greatly facilitate the aim. For night-firing a broad wooden block, 
painted dead-white, to ship over the reinforce-sight, leaving ^ of an inch of 
the sight exposed, will assist in preventing the aim from being too high. 

290* For shot-gnns the ranges in yards for one shot with the distant- 
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firing charge of powder are marked for each d^ree of elevation on the 
right in-board face of tfie sight-bar ; for the ordinary firing, on the left face. 

2tl« The gan being pLiced a certain height above the water, depending 
on the class of vessel and the deck on which it is mounted, it is evident 
that, when the axis of the bore is horizontal, the shot will have a range pro- 
portionate to this height. This range or distance is commonly called point- 
blank, or point-blank range, and is the number noted in the column marked 
P. B., or 0**, or level in range tables. 

This point-blank, therefore, depends on the class of gan, the charge, and 
the height above the water. 

292* A preferable definition of this distance is " range at level.'* 

298« The aim is always supposed to be directed at the water-line. But, 
with the sight-bar at level, if a gun is aimed by it at the wateMine of a 
vessel at point-blank range, the shot would strike short of the point aimed 
at by about one-quarter of the distance ; or, if aimed, under simiUr condi- 
tions, at the upper part of the hull, the shot would fall a distance below the 
point aimed at equal to the height of the gun. 

2t4« In firing at small objects, particularly boats, within point-blank 
range, it is therefore important to attend to this source of error. It is 
desirable that all sights should be marked, from 100 yards to the greatest 
range, and thus avoid all consideration of point-blank. 

In fitting new guns, or those upon which the sights require replacing, the 
sight-bar will be fitted as described in Article 289, and graduated from 
100 yard^ downwards. 

For shell-guns the ranges are marked for shells on the «ght-bars, in the 
same manner as those for the shot of shot-guns. 

2t5« These sights being each adjusted to a particular gun, and marked 
with its class and number, do not, in strictness, admit of being transferred 
to other guns, even of the same class. 

296* When used, the stem of the breech-sight must be raised or lowered, 
to correspond with the ascertained or estimated distance, in yards, of the 
object aimed at, and firmly secured there by the thumb-screw. Then, if the 
ship be steady, elevate or depress the gun until the line of sight from the 
bottom of the notch of the breech-sight, the top of the reinforce-sight, and 
the point to be struck, will coincide ; but if the ship have a rolling motion 
the gun must be so laid, after the sight is set for the distance, that this 
coincidence may be obtained, if possible, at the roost favorable part of every 
roll which the ship makes. >, 

2t7« The. inclination of the line of metal to the axis of the bore varies 
in guns of the same class, as well as in those of different cUisses. Aiming. 
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therefore, by the line of metal cannot be relied on for definite ranges; 
besides that, within those ranges, it is apt to mislead by giving too mnch 
elevation to the piece. Therefore, when the established sights are not 
furnished, or have become unserviceable, wooden dispart-sights lashed on the 
reinforce should be immediately substituted. A narrow groove in the upper 
surface of the wooden sight, made to coincide with the plane of the line of 
sight marked on the gun, will assist the Gun Captain in getting the true 
direction quietly. 

Half the difference between the diameters of the gun at the base-ring 
and swell of the muzzle, or at any intermediate point on the line of metal, 
will give the proper height of the dispart-sight at the point where the least 
diameter was taken, to which must be added the height of the lock-piece 
above the base-ring, in order to get a line of sight over it, parallel to the 
axis of the bore. 

The gims of the Dahlgren pattern are cylindrical for a certain distance 
forward of the base-line, always ^ving a line of sight parallel to the axis of 
the bore. 

296» All the new guns are marked on the top of the lock-piece, base- 
ring, the reinforce sight-mass, and the swell of the muzzle, by notches 
which indicate a vertical plane passing through the axis of the bore, at 
right angles to the axis of the trunnions. 

2M« Pivot-guns have been supplied with trunnion-sights, designed to be 
used when the ordinary sights do not give the required elevation. This 
instrument, however, gives bat a rude approximation in either elevation or 
direction. 

300* The rifled cannon in service have the breech-sight on the side of 
the breech and the front sight on the rimbase, which permits the gun to 
be accurately aimed and the object kept in view at all elevations. It is 
intended in future to apply this arrangement to all cannon mounted on 
pivot-carriages. 

MK Various modes have been practised to ascertain at sea the dis- 
tance from the object aimed at, so as to regulate the elevation of guns, 
but none can be depended upon for giving it with minute accuracy, and 
even when obtained it is continually varying; therefore, when the projectile 
is seen to exceed or fall short of the object considerably, the sight-bar 
must be readjusted accordingly. It thus becomes, under ordinary circum- 
stances, the best instrument for approximating distances. In correcting the 
elevation, however, the variation of range to the first graze, attributable to 
eccentricity, differences of windage, and other causes, must bo taken into 
consideration, as, under the most favorable circumstances, at the Experi- 



82 DUTIES AT QUARTEB8, IN BATTLE OR EXERCISE. 

moDtal Battery of the Ordnance Yard, this variation is fonnd to equal fitly 
yards, more or less. 

S02« In addition to the errors arising from these soarces, we have also 
those due to the direction and force of the wind, the movement of the 
ship across the line of fire, and to sheering round a pivot when performing 
evolutions. 

803* They can be obviated or diminished by the following means : 

I St. Allow the Gun Captain to estimate the distance to windward or to 
leeward, right or left, to be allowed for the deflection ; or, 

2d. Indicate the number of yards right or left of the object; which, after 
all, depends on his estimation of distance. 

dd. Furnish a sight which, in addition to the elevation, allows for the 
deviation, and permits the Gun Captain in all cases to aim directly at the 
target. 

Such a sight is furnished to the Parrott rifles, and is desirable for 
all guns. 

804« In case the ordinary sights should be lost or rendered useless, 
tangent firing may be resorted to against ships, by pointing with the 
wooden dispart-sight at such part of the ship as the Tables indicate for 
the distance, and according to the class of gun in use at the time. 

A Table of this kind is appended, which has been calculated for the 8-inch 
and some of the heavier of the 32-pounder guns when loaded with single 
shot and distant-firing charges. 

The difierent classes of sailing ships-of war, whether of the same or of 
different nations, are not of the same length, nor are their masts of the same 
height from the deck, or from the water. They, however, correspond so 
nearly, for the same class of ships of the same nation, that calculations made 
from the angles subtended by the average height of their masts, will gen- 
erally give their distance with sufficient accuracy for general firing. 

Tables are inserted at the end of the book, in which the distances corre- 
sponding to different, angles made by the masts of English and French ships- 
ofowar are shown — from which the intermediate distances due to other 
angles may be estimated, and the sights regulated accordingly, if circum- 
stances should render it desirable. Also an abridged Table, in which the 
height of our own mast is used as the base. 

805« Officers of divisions and Captains of guns should be occasionally 
practised in measuring the distances of objects by the eye, at times when 
opportunities offer of verifying tho accuracy of their estimate by compar- 
ing it with the distance obtained by the foregoing methods, or any other 
which will afford the best means of comparison. 

806* Within point-blank range, if the hull of an enemy's vessel is ob- 
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soured by smoke or darkness, the aim may be directed by the flashes of his 
guns. 

907* Most naval guns are now fitted with elevating screws, passing 
through a hole in the cascabcl of the Dahlgren system, and for those of the 
old system attached to the carriage : but the ordinary beds and quoins are 
also still in use ; they are arranged to allow the extreme elevation and de- 
pression of the guns which the ports will admit with safety. When the 
inner or thick end of the quoin is fair with the end of the bed in place, the 
gun is level in the carriage ; or horizontal, when the ship is upright. The 
degrees of elevation above this level, which may be given to the gun by 
drawing out the quoin when laid on its base, are marked on the side or 
edge, and those of depression on the fiat part of the quoin, so that when the 
quoin is turned on its side for depressing, the marks may be seen. The 
level mark on the quoin is to correspond with the end of the bed. When 
the quoin is entirely removed, and the breech of the gun rests on the bed, 
the gun has its greatest safe elevation; and when the quoin is pushed home 
on its side, the gun has the greatest .safe depression that the port will 
admit. 

Care must be taken that the stop on the quoin is always properly lodged, to 
prevent the quoin from flying out or changing its position, and that the bed 
is secured to the bed-bolt. 

Porter^s bed and quoin has been adopted for all carriages requiring quoins. 
This quoin, being graduated to whole degrees, requires a small additional 
quoin for slight differences of elevation in smooth water. 

When the elevating screw is used, a quoin should be at hand to place 
under the breech of the gun, when at extreme elevation, to relievo the screw 
from the shock of the discharge, and prevent a change of the elevation, as 
well as to take the place of the screw if it should be disabled. When the 
fire is continuous at the same distance, the lever of the elevating screw 
should be secured by a lanyard, to prevent the screw from turning and alter- 
ing the elevation. 

808« If a greater elevation for broadside-guns should be desired for any 
special purpose, it may be obtained by placing inclined planes behind the 
rear trucks, for them to recoil over and produce a corresponding depression 
of the mnzzle of the gun as it comes within the port But it will be ob* 
served that, beyond the elevation which the ports will admit of, the sights 
can no longer be taken by the tangent or any other top sight, as the upper 
sill of the port interferes. The gun must therefore be laid by the quoin 
and pendulum. , 

Additional depression may also be obtained by placing inclined planes 
for the front trucks to recoil upon, or by raising the breech by means of a 
wooden toggle placed vertically under it. One end of a tripping-line is 
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fastened to the middle of the toggle, and the other to the breeching-bolt in 
the side of the ship ; by this arrangement the toggle is tripped from its 
place at the commencement of the recoil, and the muzzle is raised so as to 
clear the port-sill by tbe preponderance of the breech. 



HIBTH OOMlCAin). 
" READY — FIRB P' 

*^ Waits paUenUy Jor (he coincidence of fhe eights upon the dbjecL'* 

SM» The exact moment for firing, at sea, necessarily varies with circum- 
stances; but when these are favorable the following general principles 
should govern : 

SlOt When the fihip is steady, the gun should be fired when the line of 
sight is brought upon the object; but when the ship has much rolling 
motion, the moment for firing should be chosen a little before, so that the 
shot will probably leave the gun when the roll brings the line of sight upon 
the object aimed at. 

When practicable, and too much time will not be lost, it will be best to 
fire when the vessel is on the top of a wave and just begins to roll towards 
the object. If the loss of time should be found objectionable, the gun may 
be fired at any other instant, when properly pointed, giving a preference, 
however, to the moment when rolling towards rather than when rolling 
from the object, and making due allowance for the probable change of 
elevation by the roll of the ship before the shot leaves the gun. 

Sll« If, from any cause, the firing should be delayed afler the gun has 
been pointed, it should be carefully pointed again before the order to fire 
is given. 

S12« The great object is to fire low enough to strike the hull if the shot 
preserve the intended direction, and as a general rule to strike it near the 
water-line. 

SIS* To avoid loss of shot from lateral deviations, it is recommended to 
direct all the guns to be pointed to strike somewhere between the fore and 
mizzen masts of an enemy ; when quite near, the guns of the forward divi- 
sions should be pointed in preference to that part of the hull about the 
foremast, and one or two of the after gnns at the rudder, if it should be 
fairly exposed. 
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REHCARKS ON THE DIFFERENT KINDS OF FIRING. 

31 4« FiRDTO AT Will. — By ibis is meant firing the gnns independently 
of each other, each Captain of a go n seizing the most favorahle opportunity. 
This firing should always be used in action — unless ordered to the contrary — 
whenever the object is visible, the smoke from one gnn not greatly impe- 
ding the firing of another. 

iU* Firing in Succsbsiok. — By this is meant firing one gnn after 
another in reguUir order, commencing from the foremost or after gun, ac- 
cording as the wind is blowing from aft or forward. This firing may be 
used with advantage in the commencement of an action, or whenever a con- 
tinuous, steady fire is desired, as the smoke from <^ne gun will not impede 
the firing of the next 

tl(« Quick Fibikg. — By this is meant rapid firing at will, the tangent- 
sight not being raised. This firing should be used only when close along- 
side an enemy, as then bnt little pointing would be required. 

817* When the gims are laid for the projectile to strike the object aimed 
at without grazing between the gun and the object, the firing is said to be 
direct This mode of firing is to be preferred when the object fired at is so 
near that the chances of hitting it are very great, and also when the inter- 
vening surface between the gun and object is so rough or irregular that a 
projectile striking it would have its velocity much diminished or destroyed, 
and its direction injuriously afiectcd. 

Direct Firing requires a good knowledge of distance, and precision both 
of elevation and lateral direction, in order to strike an object which is 
comparatively a point It is always to be preferred when the distance is 
accurately known. 

818« When the guns are so laid that the projectile makes numerous 
grazes between the gun and the object, and continues its flight, the firing 
is denominated ricochet. 

That properly so called is performed at level, or at most at three degrees 
of elevation ; shot will oflen ricochet at much greater angles, but it is not 
what is meant by ricochet firing. 

Ricochet Firing, npon a smooth surface within certain distances, has 
some important advantages over direct firing. When the guns have very 
little or no elevation, and are near the water, as they are in a ship's battery, 
the projectile strikes the water at a very small anglo ; its flight is not greatly 
retarded by the graze, and it rises but little above the surface in its 
course. The distant charge should always be used, but the penetration is 
not to be depended on beyond 1,500 yards against ships-of-war. 
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Ricochet firing at low olevations requires only correct lateral direction, 
since the projectile woald rarely pass over and would probably strike a 
vessel if within its effective range, whether the actual dbtance had been 
correctly ascertained or not 

The deviation of projectiles is, however, generally increased by ricochet, 
and in proportion to the roughness of the surface of the water. Even a 
slight ripple will make a perceptible difference not only in direction, but in 
range and penetration, and the height to which the projectile will rise in its 
bounds. 

Although these facts demand attention, yet when the estimated distance 
does not require an elevation of more than three degrees, projectiles from 
guns pointed rather too low for direct firing will probably ricochet and 
strike the object with .effect, even when the water is considerably rough. 
This may be called " accidental ricochet." 

When the water is not smooth, the most favorable circumstances for 
ricochet firing arc when the flight of the shot is with the roll of the sea, 
and that roll is long and regular. 

Ricochet will be effective against small objects up to 2,000 yards, but 
should not commence at less than 600 yards ; at less distances it is prefer- 
able to fire direct Ricochet is of no value from rifled guns firing elongated 
projectiles, as they lose all certainty of direction on the rebound. 

Upon smooth water, a shot fired horizontally from the 32-pdr. of 33 cwt., 
with 4^ lbs. powder, ricocheted and rolled about 3,000 yards ; the greatest 
range obtained from an elevation of 5^, with the same gun and charge, 
was less than 1,800 yards. See Dahlgren's Report on 32-pdr. of 32 cwt, 
p. 90. 

Shot rarely ricochet at all with elevations above 5°, and the bounds are 
always higher, with equal charges from the same gun, as the elevation of 
the gun is increased. 

S19« Concentration of fire may be desirable under certain circumstances ; 
and arrangements have been sometimes made to secure it by the simulta^ 
neous discharge of a number of guns upon some part of an object whose 
distance is known. 

The advantages of these arrangements are not very obvious, excepting in 
cases where the position of the enemy may be visible from one part of a 
ship and not from all the guns in the batteries. 

The object sought to be obtained is therefore to aim from in-board at an 
invisible target, the distance and direction of which are indicated by the 
Captain. It is consequently necessary th&t he shall be so placed as to ob- 
tain a distinct view of the enemy, or have suitable observers to inform him 
of his exact position. 
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t2t« In general, this sort of fire has been of little efficacy ; bat by the aid 
of a simple implement, readily made on board ship, it is believed that good 
results may be obtained, and particularly at night, when firing from guns 
on covered decks is now absolutely ineffective. 

It consists of a simple metal or wooden batten, sliding in two bocketf 
attached to the outer or inner sides of each of the brackets of the carriage, 
retained in any position by a thumb-screw. This batten is graduated by 
experiment ox* calculation for either the parallel or converging fire, for 
such points on the bow, beam, or quarter, as may be deemed advisable. 

A small knob is screwed into the inner end of each batten, and a cod- 
line provided, with a loop in each end, somewhat longer than the width 
across the transom. If, then, one of the battens be drawn out to the 
graduation representing the degree of train required, the line stretched taut 
from the two knobs and hitched, and guns trained until this line is parallel 
to a mark on the deck, or one of the seams of the deck-plank — if they are 
parallel to the keel — the guns will all make the required angle, and may bo 
fired simultaneoasly or in succession, as ordered. 
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121 • The principal object in view, therefore, is fio to prepare the training 
by anticipation, that when the smoke rises, or on sheering the vessel, the 
enemy shall be visible to all the Gan Captains at the same time ; giving 
them the choice to fire at wiU, or on a given signal, if simultaneous fire be 
desired. 

It diminishes the great disadvantages of gans on covered decks, where 
the Gnn Captains can only with difficulty ascertain the direction of the 
enemy ; and places the whole battery more completely under the control of 
the Commander. 

322* The principal care of the Commander must be to keep his guna 
always bearing on the enemy, and never pass the limits of extreme train for 
all his guns, unless absolutely necessary in manoeuvring. 

This ho must regulate, cither by one of the guns in his vicinity, or, better, 
by the aid of a bearing-plate, a species of plane-table which gives the angular 
bearing of the object. 

t28« Concentration of fire upon a particular part of an enemy's vessel 
may also be obtained by a general order for the guns to be aimed to strike 
that part when visible, leaving the Captains of guns to determine the proper 
time for firing, according to circumstances at the moment This obviates 
the objections due to simultaneous firing, and would generally be equally 
effective at distances beyond point-blank. In this, as in all other cases of 
firing at sea, success depends mainly upon the skill, judgment, and coolness 
of the Captains of the guns. 
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THE USE OF FUZES. 

824« All spherical shells, except those for the 24 and 12 pdr. howitzer, 
and all shrapneU, are fitted with the Navy time-fase. 

This faze is composed of a composition driven in a paper ease, and 
then inserted in a raetal stock which screws into a bouching fitted to 
the shell. 

The composition is covered with a safety-cap, which protects it from 
moisture and accidental ignition ; also with a water-cap of peculiar con- 
struction, intended to protect the flame from being extinguished on 
ricochet. 

A safety-plug at the lower extremity prevents the communication of 
fire to the powder in the shell, in the event of the accidental ignition of the 
fuze after being uncapped. 

825« It is strictly forbidden to show or explain to foreigners or others 
the construction of any fuzes, except so far as may be necessary for the 
service of the guns. 

t26« These fuzes are of 3^, 5, 7, 10, 15, and 20 seconds time of bnm- 
ing; which are supposed to offer a sufficient variety for most of the 
exigencies of service. There are also supplied paper-case fuzes of greater 
length, which, when used, are always to be inserted in metal stocks. 

All the Navy time-fuzes — paper case as well as metal stock — ^being in- 
tended ii>x use under a water-cap, bum a longer time in the open air. 

AH shells, unless otherwise ordered, are fitted and issued from the shell- 
houses with the 5-seconds fuze, which is to be regarded as the general work- 
ing fuze. 

For greater or less distances this fuze may be drawn, and any of the others 
substituted. 

The Navy time-fuze is rarely extinguished by several ricochets on water ; 
and near the end of its flight, when fired direct, frequently acts by con- 
cusflion. 

The fuze used should not be of longer time of burning than requisite to 
reach the object ; the shorter times are of quicker composition, therefore 
more certain ; also in firing on ricochet the shell may sink short of the dis- 
tance necessary for its explosion, and consequently be supposed to fail. 

t27« For special firing, as for example at shore-batteries or masses of 
uncovered troops, any of these fuzes may be shortened. To do this, 
unscrew the water-cap and back the paper case out from the lower end 
with a drift and mallet ; cut off from the lower end with a fine saw, or 
sharp knife struck with a mallet, the proportional part required, and insert 
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the upper part in the stock, forcing it down with a few gentle blows with 
the drift ; screw on the water-cap. It is preferable, however, when circum- 
stances will admit, to take up such distance as will correspond with the time 
of flight of one of the regulation lengths. When firing against ships or 
earthworks, the fuze shonld be a little longer than necessary, in order to 
reach the object before bursting ; but a little shorter when firin<^ against 
boats or masses of troops, in order to insure its bursting in front of them. 

328* The Bormann fuze is fitted to the 24-pdr. and 12-pdr. howitzer am- 
munition, and all shrapnell. It has also been fitted to certain shells used 
for special firing. The length of fuze is the limit of the distance within 
which this fire is effective. 

This fuze is opened at the required number of seconds, by cutting close 
to the right of the mark on the index-plate. The cut should be made 
down to the plane of the table, in order to expose the composition ; and is 
best made at two or three efforts, instead of trying to effect the cut at once. 
This fuze should be carefully explained to the men, as shells have been 
taken from guns with the cut made into the priming-magazine, which would 
explode them at the muzzle. 

329* There are also on trial for the rifled cannon the percussion and 
time fuzes of Schenkl, Hotchkiss, Parrott, and others. 

No reliable percussion or concussion-fuze has as yet been arranged for 
spherical shells. 

380* These fuzes will be exhibited and explained by the Ordnance 
Ofiicer on the application of Commanders of vessels, who, with the 
Executive Officer and Gunner, are enjoined to make themselves thoroughly 
acquainted with this most important part of the equipment 

831 • Commanders of vessels will carefully note and report the efficiency 
of all fuzes fired in action or exercise ; giving the elevation of the gun, 
the estimated or measured range, the number fired, the name of the 
inventor, whether percussion or time, the number of failures to explode 
the shell, premature explosions, and satisfactory action. Great waste of 
ammunition is frequently occasioned by an under-estimate of the distance. 

332* The times of flight and length of fuze for all projectiles, so far as 
ascertained at the Experimental Battery at Washington, arc given in the 
Table of Ranges, Appendix B. 

333t The best effect of a percussion- fuze is obtained by firing into a 
mass of timber. They frequently fail if fired into a bank of soft earth, sand, 
or other material which does not offer a sufficiently sudden resistance ; also, if 
fired at high angles of elevation, owing to the fact that the rifle-shells do 
not generally strike point foremost. 
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9S4« Time-fuzes are also very unreliable in rifle-gons ; expanding projec- 
tiles cut off the flame from the fuze. 

With the Parrott shell, howerer, the Navy time-fuze is the most certain 
of ignition and regular in its time of horning. The safety-plug should be 
removed when the Navy time-fuso is nscd in rifled cannon, ds recent ex- 
periments show that it is a probable cause of premature explosions of shells. 

In testing the Navy time-fuse by the watch, or michronometer, the safety- 
plag must be removed : otherwise the fuze will burn longer than the time 
for which it is marked. 
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BOARDERS. 

8S5« It is BOt Bapposed that any directioQS can be framed which will 
entirely provide for all the various circumstances which may require atten* 
tion when about to board an enemy, or to repel a similar assault made by an 
enemy upon our vessels. 

The following general suggestions are, however, presented for the con- 
sideration of Captains, in order that some degree of uniformity may be pre* 
served when other more important considerations do not prevent it 

8t6« Upon the signal for Boarders, the divisions called should form on 
the gangway of the side which is not engaged, properly armed, and remain 
there until ordered elsewhere, provided there bo time to make this disposi- 
tion of them. In all movements from one part of the ship to another, 
cutlasses should be sheathed and pistols in the frogs. The men of each 
division should be united as much as possible under their own ofScer. 
Bayonets not fixed until ordered. 

^'PREPARB TO BOARD !*^ 
(FROM AKT SPECDIKd'PART OF THE BED*.) 

8S7« The Boarders should repair to the place directed, taking care to 
keep themselves down so as not to be seen by the enemy, and form dose 
to Uie bulwarks, until the order is given to— 

''board the enemt!" 

8S8« The Boarders should then gun the enemy's deck as quickly as pos> 
sible, keeping near enough to each other for mutual support, and to act in 
concert against the opposing force, using every possible exertion to clear the 
enemy's decks by disabling or driving the men below. 

In case the intention of boarding should be discovered by the enemy, and 
he collects his men to repel the attack, the marines and small-arm men 
should take positions where they can best fire upon the men thus collected ; 
and, if possible, the spar-deck guns loaded with grape, and howitzers loaded 
with canister, should be used for the same purpose before the Boarders are 
ordered to make the attack. 

So long as the contest is continued after boarding, the fire should be kept 
np against the enemy from all the guns with as much vigor as the number 
of men remaining at them will allow. 

The guns should then be much depressed, in order that there may be little 
or no danger to our own men. Much positive injury may be inflicted on 
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the enemy in this way, besides the advantages of dividing his attention at 
such an important moment. 

If it should be necessary to repel Boarders from the enemy, the Boarders 
and Pikemen most be called, and at the order — 

''PBSPARB TO KXPBL BOARDERS T' 

(at Asr BncsrsED part or the ship.) 

SS9« The Pikemen should arrange themselves in rear of those armed 
with swords, and in situations which will allow them to rest the points of 
their pikes on the hammocks or rail, and cover that part of the ship and 
the parts where the assault is expected. The marines, with their muskets 
loaded and bayonets fixed, may be formed behind the Pikemen, or at any 
other place from which their fire on an assailing enemy may be most 
effective and least dangerous to our own men. 

140* The moment an enemy commences his assault, the order — 
''repel boarders n 

Should be given, and every effort made to prevent his gaining or retain- 
ing any foothold in the ship. 

It will, of course, be important to bring grape and musketry to bear 
at once upon the enemy's men when they are assembled for boarding, if 
they should be discovered in time. 

The men left at the guns must be watchful that the enemy does not 
gain an entrance through ports or quarter-galleries. 

S41« In case the enemy should effect a landing on the decks, the pikes 
may, from their length and the press of the contending parties, become less 
efficient than the swords. Whenever this occurs, the sword must be brought 
into full use, as the most efficient weapon for attack or defence at such close 
quarters. 

S42« The howitzers, mounted on the field-carriage and charged with 
canister, should be ready for use in case of the enemy's getting a footing on 
the spar-deck. 

S4t» Unless induced by circumstances to attempt to board the enemy 
first^ the most favorable opportunity for attack will present itself when his 
men have been driven back ; and to guard against the contingency of being 
repulsed, in all cases where the Boarders are called to attack the enemy 
they are to be covered by the marines and all the available small-arm men 
on deck. 

tU. The men, and especially the Boarders and Pikemen, mnst be 
exercised and encouraged to practise with the single stick and sword, as iar 
as circumstances will allow. 
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GENERAL PRECAUTIONS 

TO BE OBSERVED IN TIME OF WAR. 

345* In time of war, nnless otherwise ordered by the Admiral command- 
ing, every craiscr should at nightfall carefully extinguish all lights not 
absolutely necessary, and shade all those that are indispensable, that they 
may not be visible from out-board. 

t4(« The watch on deck shall be mustered at their quarters, and the guns 
so far cast loose as the state of the weather will permit. 

S47« The officer of the watch shall, on taking the deck, ascertain that the 
means of making and answering signals and a competent signal-man are 
always at hand. It is his duty to make himself fully acquainted with all 
the day and night signals. 

t48« Before making night^ignals, every light should be extinguished or 
covered. 

tl9« Particular care is required, when it is expedient to conceal the lights 
of the ship, to look well to the cabin and wardroom lights. Ports and air- 
scuttles there, are more apt to be imperfectly masked or thrown open heed- 
lessly by servants. 

850* If in company with other vessels, two guns in each broadside must 
always be ready for making signals of immediate or urgent necessity. 

S51 • No vessel cruising shall allow a strange or suspected vessel to come 
within gunshot, without the watch being at quarters and ready to open 
fire. 

852* It is the duty of the officer of the watch to immediately inform the 
Commander of all suspicious movements which he may observe, or which 
may be reported to him, and of all unknown vessels or boats that may ap- 
pear in sight. 

85S« Speed being one of the principal elements of military force, 
Steamers will, on going into action, have all the fires lighted and in condition 
to make steam. 

The beat to quarters for action is therefore a signal to start fires in all 
the furnaces not in operation. 

S54« If ftt anchor singly or in squadron in our own waters, in those of an 
ally, or elsewhere within our right to exercise control, and where liable to an 
attack by an enemy in any form, no strange or suspicious vessel must bo 
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permitted to be underway between evening gan-fire and daylight. The 
nearest vessel must require her to anchor, and send an armed boat to 
ascertain her character. 

8S5* If the Senior OflSccr opens fire on any vessel, the nearest vessel in a 
position to do so will also be prepared to fire to bring her to, if signalled. 
All boats to be hailed and ordered alongside to give the countersign, or to 
lay off on their oars to be visited by the guard-boat 
I 

856« If at anchor in or about an enemy's waters, steam shall be kept up 

at night at all times, sufficient to move the vessel at half speed at least, 
and the engines moved certainly every hour, or oftener if necessary, to keep 
them in a condition for immediate service. In vessels with single engine, 
liable to be caught on the centres, means for turning it off to be kept at 
hand, and suitable persons stationed to attend to it. 

357* The cable must be kept ready in every respect for slipping, with a 
stopper forward of the bits, and even unshackled, if the weather will permit, 
with a steady man stationed to slip or cut as may be requisite. 

358* Some of the guns, and those such as may be brought most con* 
veniently to bear upon the probable quarter of attack, must be loaded with 
grape and some with canister, and ample supplies for reloading be kept on 
deck. Appliances for extreme depression should be at hand for broadside- 
guns ; a gun here and there depressed extremely. The Howitzers, on field- 
carriages, in place, and loaded with canister. Pikes distributed about the 
decks ready for use. 

859* Small vessels lying in rivers or sounds, and liable to be attacked and 
carried by boarding, will have their boarding-nettings of wire rope secured 
at evening quarters; the guns cast loose ; the watch completely armed and 
on the alert, and every preparation made for instantly slipping and getting 
under way and repelling boarders. 

8M« At the hail by the look-out of ^* Boat ahoy,'' without further orders 
or the striking of the bell, the engine should be started immediately, the slip- 
rope cut, and all boats are to be received while under way and the crew at 
quarters. 

861 • It is important that the arms of the watch below should be as acces- 
sible as possible, that no confusion may take place in case of being sum- 
moned suddenly. The engineer and watch in the fire and engine room 
must always be armed. 

862* On dark, foggy, or hazy nights, no lights should be shown, nor the 
bell struck or watch piped to indicate the position of the vessel. 

The look-outs, increased and cautioned to greater vigilance, relieved at 
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least hourly, and visited by either the Commander or Execative Officer half 
hoarly. 

863« The safety of small vessels at night requires that they shall be always 
either underway, or else in readiness to be got so at the shortest warn- 
ing. 

801 • If circumstances prevent this, the greater the necessity for increased 
precaution and vigilance, and thereforo a picket or advice boat should be 
kept out in the direction from which attack may be expected ; and, indeed, 
the resort of picket-boats should be observed whenever practicable and at all 
likely to be of service. 

MS* In case of sending away a boat that is to return before sunrise— which 
is always to be avoided, if possible — a concerted signal, such as a certain 
number of flashes of a lights preceded or followed by the firing of a certain 
number of muskets, must be made at the distance from the vessel of about 
one-half mile, the nu nber to bo agreed upon for each night as the boat 
leaves the vessel. A countersign is also to be given ; but if not understood 
by the look-out, he is to call out " Enemy," at the same time warning the 
boat to keep off, at which the vessel will be got underway at once. 

806« The boat must be furnished with suitable and reliable fireworks or 
other means for announcing instantly the approach of an enemy, and no 
excuse can be taken for a failure on the part of the picket to give the alarm. 
The capture of the picket-boat is a minor consideration. 

867* When confident of being able to repel any force, the boat should 
return to give timely notice for preparation ; and in tliis case it may be ex- 
pedient to be prepared to light up the adjacent waters, to enable an effective 
fire to be opened on the enemy fh>m guns and howitzers. 

868* Commanding Ofiicers of vessels situated as described in Art. 359, 
are required to practise their crews, by going on deck and hailing, '* Boat 
ahoy," at least once a week. 

The time taken for the execution of this order to be noted on the log. 

369« In times of anticipated attack from rams or mail-clad vessels upon 
a fleet or single ship, it is recommended to load the gpins with maximum 
chaises and solid shot ; but where there is doubt of the character of the 
assailant, the guns should only be loaded with the service powder charge^ 
having ready at hand shot, shell, shrapnell, grape, or canister, as the case 
may demand. 
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DIRECTIONS IN CASE OP FTREL 

S70« In the following directions, no other object h proposed than to 
notice some of the more prominent and common preparations which may 
be generally made, and the measures to be adopted in vessels on the alarm 
of fire. The variety of circumstances nnder which that danger may be 
presented can only be saccessfally met by properly stationed, well-trained 
and disciplined men, jndicionsly directed by the Captain, and superintended 
by officers whose coolness and presence of mind are proof against every 
form and degree of danger, which alone will enable them to adopt and exe- 
cute the best plans the emergency may require. 

To this *end the Captain will, as soon as the crew is organized, cause a 
Firs-bill to be prepared, adapted to the particular arrangements of his 
ship, and in accordance with these Directions, by which the crew is to be 
drilled once a week till expert, and after that occasionally. This fire-bill 
should, as far as possible, conform to the arrangement for extinguishing fire 
during exercise at General Quarters. Much confusion has been known to 
arise from requiring different duties from the same person at Fire Quarters, 
and in case of fire when at General Quarters. 

S71« Should the alarm of fire be given when the men are not at Quarters, 
that alarm of itself is to be considered as a call to Quarters, and the men 
must repair to their stations at once. This must be impressed upon the 
men by the Division Officers. But the ordinary call for inspection is to be 
given as soon as practipable, by way of enforcing the order. 

The ^larm will be given by the sentinel near the bell, by ringing quickly 
and loudly successive peals for ten or fifteen seconds, with short intervals 
between. 

The bell is to cease, however, as soon as the drum begins to sound the 
tvil to Quarters. 

Should it be deemed necessary to water and provision the boats, pre- 
paratory to lowering them, the drum will beat the usual call for provisions, 
when the men stationed for these purposes will promptly proceed with their 
duties. In this case the shot shall be drawn or discharged from the guns, 
to guard against accidents in leaving the vessel, should it be impossible to 
save her. 

S72« The Captain will direct the Executive Officer, and such others as 
he may deem proper, to visit the place of the fire, and to transmit reports 
to him, by officers, of its character and extent, and to suggest the measures 
which will most speedily and certainly subdue it, or prevent its extension. 

t7t« He will, if at sea, cause the ship to be hove-to, or steered in such 
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direction as will be least likely to increase the activity of the fire, or will 
best enable the men to use the means in their power for controlling and 
eztingaishing it. 

S74« If fire should take place in a ship at anchor in port or harbor, his 
attention must be given to prevent the communication of the fire to other 
vessels or combustible objects, and to have the cables ready for slipping, 
boats ready, and, if advisable, springs prepared to change the position of the 
ship, in order to prevent danger to other vessels. 

S7ff« He will decide whether the magazines and shell-rooms shall bo 
flooded, and give orders accordingly; whether the hammocks shall be 
brought up and stowed ; where sentinels shall be placed, and what disposition 
shall be made of the sick and prisoners. 

If hammocks are to be brought up, each man not a Fireman, Pump- 
man, Hoseman, Axeman, or Smotberer, or belonging to the Carpenter's 
gang, or detailed as a Sentinel over boats' falls or spirit-room, will lash and 
carry up two hammocks and stow them in the nettings on his way to Quar- 
ters. Blankets, or other woollen materials, when wet, afford an excellent 
means of smothering fire, and should be left out by the party lashing up 
the hammocks and collected by the Smothering party, in charge of an 
oflScer, whose duty it will be to see them properly used. 

. 37(« The Ofiicers of the respective divisions will enforce the strictest 
observance of orders from those under their command, and allow no one to 
leave his station, unless by express orders or permission. At the same 
time they will direct the most trustworthy of their men to perform any 
particular duty within their divisions which may tend to check the spread- 
ing of the fire, or furnish the means of extinguishing it. 

S77« Officers of gun-deck divisions will be prompt to detach, under 
proper officers, men who may bo directed for any particular service, or 
who may be called from the guns by the calls for Firemen,, Sail-Trimmers, 
or Boarders. Should the call for Boarders be made in case of fire, the men 
will answer it without any other arms than their swords or battle-axes. 
Divisional Officers near the main or other pumps, will cause the men of 
their divisions to aid in rigging and working them. The ship's buckets 
are to be passed up to the pumps, as soon as possible, by the persons who 
may be stationed near them, and these and the fire-buckets and division- 
tubs filled. The swabs are also to be got up and thoroughly wetted. 

Division-boxes, and all powder or explosive materials not in the maga- 
zines, must be taken in charge by the Quarter-Gunners and placed in the 
safest positions, ready to be thrown overboard if ordered. 

t78« The Officer commanding the Powder division will himself deliver 
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the keyA of tho magazines, shell-roomR, aod water-cocks to the Gunner, 
Ms Mate, and the men stationed at the water-cocks, and sec that they 
are prepared to flood the magazines, if orders should be given to that 
effect ; but he must take especial care that tho magazines, passages, and 
shell-rooms are kept closed until orders to open them are received from the 
Captain. 

S79« He will also take care that the air-ports are immediately closed, 
and all other means adopted for diminishing currents of air, especially 
if there should be a hope of confining the fire to the lower parts of the 
vessel. 

He will at once have the hose led from the bilge-cock, the cock turned, 
and, if the forcing-pnmp or engine is worked below the gun-deck, will see 
it manned and worked by some of the men of his division. 

88O0 The Master will cause windsails to be taken down; and, if set, 
courses, spanker, and all lower sails hauled close up; head, channel, and all' 
other pumps which work on upper deck, and fire-engine, if on deck, to be 
rigged and worked by the men of his division stationed nearest to each of 
them. If practicable, sails, rigging, boats, spars, and the sides of ship must 
be kept wet, and every exertion made to furnish a full supply of water for 
extinguishing the fire. Rigging-axes and battle-axes must be ready for use, 
in case they should be wanted for any purpose. 

881 The Chief Engineer will detail such Assistant Engineers and 
men as may be needed to take charge of steam-pumps, to lead out hose, 
and to use such other means of extinguishing the fire as may be ordered or 
deemed advisable. If under steam, the main engine will be slowed on the 
first alarm of fire, nnless otherwise expressly ordered, and the steam-pumps 
started. 

SSZt The Surgeon and his assistants will be in readiness to destroy, if 
required, all inflammable fluids, or other medical stores which would in- 
crease the fire ; and to superintend the removal, if necessary, of patients 
who may be lame or confined to hammocks or cots. 

383* Exercises, by order of the Captain, following false alarms of fire, 
known only to him and the Executive OflScer to be false at the time of 
giving the alarm, may, it is believed, be resorted to with advantage, espe- 
cially at night « 

Such alarms furnish the best means of ascertaining practically whether 
the necessary preparations for extinguishing fire have been duly attended 
to ; and what degree of silence, calmness, and promptitude may be expected 
from officers and men in repairing to their stations, as well as in the per- 
formance of their duties in a real case of fire. 

False alarms, frequently repeated, may perhaps lead some of the men 
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to move slowly, under the impression that every alarm given is false, and 
merely intended for exercise ; and this impression may be entertained even 
when a fire has actually taken place. This evil would, however, be com- 
paratively small, since it will be readily admitted by any one who h&s wit- 
nessed the effect of a fire upon a crew at sea, that the great difficulty in 
such cases is to obtain that necessary quiet and orderly attendance at Quar« 
ters which is essential to the success of all subsequent measures. 
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CHAPTER V. 



RIFLED CANNON. 



I84« Tbs rifled cannon At present in service 
• Pabrott. 



DnfoimAnoH. 


WneiR. 


Cbamb. 


WmeiROTSlBLL. 


WnoBT o» Sno* 


6.4-inch, or 100-poimder. . 
5.3-inch, or 60-poander . . 
4.2-inch, or 80-poonder . . 
3.67-ixidi, or 20-pounder . . 


lbs. 
9,700 
5,400 
3,550 
1,750 


8 lbs. rifle. 
6 lbs. rifle. 
3^ lbs. cannon. 
2 lbs. cannon. 


80 lbs. 
50 lbs. 
29 lbs. 
18 lbs. 


70 lbs. 
60 lbs. 
30 lbs. 
20 lbs. 



DAHLGRSir. 



DSHOiaXATIOH. 


WnoHT. 


COAMB. 


Wnenr or 
Bull. 


Cbabob. 


4-lnch, or 20-poQnder, bronze howitzer. . 
3.4-ind], or 12-poander, bronze howitzer. 


Ibfl. 
1,340 
880 


2 lbs. cannon. 
1 lb. cannon. 


18 lbs. 
Ulbs. 


0.86 lb. 
0.50 lb. 



S85. 



CHARaKS TOR Parrott'b Shill. 







8-nroB. 


100-PDI. 


60-PDB. 


80-PDB. 


SO-PDB. 


TionflT 




Ibikoz. 


lba.oz. 
3.11 


lbs. 01. 
3.4 
2.2 


lbt.oi. 
1.8 


lb. 01. 
1. 


Short 









S86. 



Sbkli, ard Shot Gauges. 







lOO-PDE. 


60-PDB. 


80-PDB. 


20.PDR. 


Greatest 




6. 36 
6.35 


5.27 
5.26 
6.24 


4.17 
4.15 
4.14 


3.64 
3.63 
3.61 


TniG diameter ^ 




Least 


:::::::: 
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887* In the rifle-gans of Mr. Parrott, provisionally adopted, it is intended 
to retain the full chai^ of powder which a smooth-bore gun of the same 
calibre would have with a round shot The projectile for the rifled gan is 
to be usually ten times the weight of this charge.' 

888* To obtain greater initial velocity, projectiles of less than the full 
weight have been provided — solid shot of 10 pounds for the lOO-pounder, 
with the front end *^ chilled." Such projectiles, though not suited for long 
ranges, will be effective at 1,000 yards or less, and are well calculated to act 
against oblique surfaces of iron. 

889* The powder for the lOO-pounder and 60-pounder should be of Rifle 
(or, as formerly called, No. 7) : — for the smaller calibres, 30-pounder and 
20-pounder, of Navy cannon powder. The cartridge-bags are the same as 
those prescribed for similar calibres of smooth-bore gun^ 

SOOt The Parrott guns have been arranged for the use of a certaiu kind 
of projectile, supplied by the inventor. These have reference not only to 
the calibre and mode of rifling, bnt to the design of the gim itself. For 
these reasons, the inventor objects to the use of any other than his own 
form of projectile in the guns of his iuvention. This request has been 
acceded to in the heavier calibres. The shells of Schenkl and Hotchkiss 
have also been used, however, in the smaller calibres. 

It is not considered expedient to describe these projectiles, and it is there- 
fore directed that the Commander, Executive Officer, and Gunner shall make 
themselves thoroughly acquainted with their construction, and the percus- 
sion and time fuzes issued with them, before sailing. The Ordnance Officer 
will furnish them with any information on these subjects in his possession. 

81^1 • The projectiles consist of shells, shrapnel, and solid shot All 
rifled projectiles used in the Navy are of the expanding class; that is, 
forced into the grooves by the action of the charge of powder, and require 
no other precautions in loading than common spherical shells. 

892* It is, however, essential — 

Ist That the base of every rifle- projectile, especially the Parrott, shall bo 
thickly greased before entering it into the gun.' For this purpose common 
pork slush, prepared by several washings in hot fresh water, may be used. 

2d. That the bores of all guns shall bo frequently washed, the grooves 

1 Owing to the recent accidents which have taken place with these guas, the 1 60- 
pounder has been withdrawn from service, and tho charge of the 100-pounder pro- 
visionally reduced to eight (8) lbs. of Rifle powder, and the short shell of eighty (80) 
lbs. only is to be used. 

' The Schenkl, Hotchkiss, and some other projectiles, have a small quantity of grease 
attached. 
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bf rifled guns cleaned of all residuam and dirt, and a moist sponge inva- 
riably used. After firing, the bore should be oiled with a sponge. 

The attention of Commanding Officers is especially called to this require- 
ment ; and the Bureau desires that the action of Parrott's and other rifle- 
projectiles fired under the above conditions, may be carefully observed and 
reported; for it is believed that nearly all the failures of projectiles in 
actual service result from the grooves being filled, after a few rounds, with 
a hardened residuum of powder. 

S9S* It is also necessary that the shell shall be close home on the 
powder, otherwise the necessary expansion will not take place, and the 
shell will tumble immediately after leaving the gun, utterly destroying its 
range and accuracy. 

894* In order to be certain that the projectile is properly home, the 
rammer-handle must be marked to indicate it. 

SMt It is very important that dirt, sand, or other foreign substances 
should not be carried into the gun on the sponge or the projectile, or by 
the wind in batteries on shore. 

In using guns on shore, a canvas muzzle-bag, a soft wad, or a light stopper 
of wood, suggest themselves as means of security during the interval be- 
tween loading and firing the gun. The cover or stopper might be removed, 
or left to be blown away at each discharge. 

The longer the interval above alluded to, and the higher the elevation at 
which the gun is kept, the more important and necessary are these pre- 
cautions. 

S96t Much care is taken to give the projectiles uniformity of size ; and 
if the powder is of suitable quality, those now supplied will almost inva- 
riably take the grooves. Should difficulty in this respect, however, be 
experienced, it may be remedied by separating the brass ring from the iron 
at three or four points of the circumference. This should be done with a 
cold chisel, very slightly, and so as not to interfere with the loading. It is 
only necessary to sever the contact of the two metals. 

897* As the projectile slides in the gun with very little friction, particu- 
larly when greased, the gun should therefore be elevated and eased out 
when firing to leeward, that the shot may not be started from its seat. An 
experiment to test this, showed that running a 100-pounder out with the 
force of its crew against the forward hurter, the gun being level, started the 
shot forward nearly two feet. 

Placing a grommet or other wad over elongated projectiles is positively 
prohibited. 

898* The 100-pounder and 60-ponnder guns being, respectively, of the 
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calibres of the Sd-poundcr and 18-poiinder spherical shot, and fired with 
the same charges, these shot may be fired from them with excellent effect^ 
particularly on ricochet The roand shot shoald be sewed up in canvas or 
felt, strapped to a sabot, or snaked between two grommet-wads. 

SMt Both percussion and time fuzes are supplied for these rifle«guna« 
When the object to be fired at presents a sufficient resistance, such as masses 
of timber or earth, ships, or solidly*built houses, the percussion-fuzes alone 
should be used from rifled cannon. They will, however, frequently fail to 
explode the shell at long ranges, owing to the shell not striking on its 
apex ; or, if fired into loose earth, which checks its momentum too slowly 
to make the plunger strike with sufficient force 

400t It has been observed that time-fuzes bum with greater rapidity 
in shell thrown from rifled cannon. Being in front, they are subjected to 
greater pressure from the air. A similar effect is produced when the fute 
is confined under a water-cap, as in the naval time-fuze. 

401* The fuzc-holes of the heavy shells are cast larger than the diam- 
eter of the regular fuze- stocks of the navy, which can, however, be used 
with the aid of a bouching or an adapting ring, always sent with the shells. 

This bouching has heretofore been made of cast zinc Others with a 
flange and washer and the thread cut are now supplied, and the use of the 
old rings is prohibited. 

402t If it be desired to explode the shell in front of or in the midst of 
a body of troops, or after having penetrated some resisting obstacle, the 
time-fuze should be used. This is the only fuze to be used with shrapnel. 

403t Tlie Vent is made in a bouching of pure copper screwed into the 
gun. In the largest calibres the interior orifice is lined with platinum. 

The upper portion of the copper in naval guns is replaced by steel, to 
obtain a harder surface for receiving the blow of the hammer. The steel 
is three-fourths (}) of an inch thick. 

A new vent can be readily put in, after getting out the old one, without 
injury to the screw-thread. This can be done by boring out the bouching 
with a drill, which leaves a thin shell containing the thread. Into the hole 
thus made insert a square mandrel about four inches, driving it lightly ; by 
wrenching it, a portion of the shell of the bouching can bo detached and 
removed by unscrewing. This may be repeated, and the whole of the old 
copper removed. The screw-thread is then to be cleaned oat, and the new 
vent-plug screwed in. 

404* Sights. — ^These consist of a flxed sight upon the right rimbase, 
and a brass movable sight placed in a socket which is screwed into the 
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rear of the reinforce at the breech of the gnn. The movable sight is fur- 
nished with a sliding eye-piece, and is graduated up to 10^. The eye-piece 
is also capable of lateral adjustment to allow for the drift as &r as 10^, and 
for the effect of the wind. It is desirable that the sights should be placed 
on both sides of the breech ; otherwise, in firing from a port at extreme 
train, there is a considerable loss of lateral aim. Farthermore, with the 
sight on the right rirobase, it is not convenient for the 2d Captain to attend 
the pcrew without interfering with the aim. 

MSt These guns are all rifled to the right, by which it is understood that 
the npper surface of the projectile is made to turn from left to right, the 
observer looking from the breech towards the muzzle of the gun. 

4M« Drift. — ^This is a deviation caused by the direction of the rifling, is 
always to the right when uninfluenced by the wind, and is to be allowed 
for. 

107* The drift is in practice confounded with the deviation produced by 
the direction and force of the wind, which may either annul or increase it, 
according to whether it blows from right or left across the line of fire. 
At long range it is also necessary to consider the motion of the vessel 
across the line of fire. Suppose this to be at the rate of six knots, and the 
gun is elevated 15% the time of flight would be by the Tables, 18 sec., 
while the deviation arising from this cause would be upwards of 60 yards. 
It is therefore of great importance that the Captain of the gun shall be 
carefully instructed in making this adjustment of the eye-piece. 

408* Elevating Screw.— To obtain readily the changes of elevation ne- 
cessary in the use of rifled cannon, the heavier calibres are made with very 
small preponderance, and are supplied with an elevating screw which is at- 
tached to the carriage at the lower end, while the nut is connected with the 
cascabel of the gun. Both screw and nut admit of movements by which 
the screw can take any position required in the various degrees of elevation* 
The parts should be allowed a certain amount of play ; if binding is pre- 
vented, it is believed that the evident advantages of the screw may always 
be obtained. 

400t Ranges and Time of Flight. — So fiur as ascertained, are contained 
in Table VIL, Appendix B. 

4IO0 Precautions to be Observed. — In the use of these xifLed cannon, 
it is of the utmost importance that all the directions relative to the lubri- 
cation of the shell, its being close home, charge and kind of powder nsed, 
and lining of the shells, shall be carefully observed. 

Many premature explosions of shells having taken place in these guns, 
which are attributed to various causes, such as,— -defects of metal, porosity, 



106 EIFLED CANNON, 



faulty fuzes, concussion and friction of the powder within the shell,^it is 
ordered that, on the occurrence of a premature explosion or rupture of a 
shell within the gun, it shall be immediately washed out and a careful 
examination made of the interior of the bore, by the mirror and by taking 
impressions in wax (tee Mode of Taking Impressions, p. 16, Part III.), and 
ail the circumstances of the case reported to the Bureau, specifyiug the 
kind and calibre of the shells, kind of fezes, the charge and kind of powder, 
with its manufacturer's name : and, 

Were the shells filled completely, and with what kind of powder? 
Were the shells coated inside with any kind of composition f 
Are any cracks or marks of scoring visible in the bores f 

In rifled cannon, cracks or injuries produced by firing, or the rapture of 
shells, are to be sought for — ^thus, 

1. Around and in rear of the vent-bouching. 

2. On the top of the bore, between the trunnions and Feinforce*band. 

3. On the lower side of the bore, near the seat of the shot, at the junction 
of the lands and grooves, 

4. Near the inside of the muzzle, caused by explosion of shells. 
Although shells have been frequently ruptured in the guns without leaving 

any visible traces of injury, yet they may be developed after a certain 
number of rounds. Thus, in proving a gun at West Point, a shell exploded 
in the gun at the second fire : on examination, no traces of injury could be 
perceived ; but, on a re-examination of the gun after the tenth fire, a fine 
transverse crack was discovered in the rear of the vent, extending two-thirds 
round the bore. It is therefore important that frequent examinations shall 
be made, even if no apparent injuries exist, as it is the opinion of the 
inventor of the guns that the principal, if not the only cause of failure of 
these guns in service, is due to the rupture of shells within the bore. 

Experiments have been made, and are still in progress, which appear to 
show that these premature explosions may be to a great extent obviated, if 
not altogether prevented, by lining or coating the rough sur&ce of the 
interior of the shell with a smooth and elastic coating. 

All rifle-shells, except those for howitzers, before being issued for service, 
shall therefore be lined or coated on the interior with a mixture com- 
posed of — 

16 ounces of soap— common yellow, not salt-water soap. 
7 ounces of tallow. 
7 ounces of rosin. 

The tallow should be melted first, then melt and add the rosin, and lastly, 
the soap, bringing the mass to a heat that will make it very fluid. 

The shells having been first thoroughly cleaned, fill them about one-third 
frill of the composition, roll them slowly so as to spread the mixture over the 
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whole interior surface, and then poar off the residue. This coating shonid 
be about five-hnndredths (0.05) of an inch in thickness, and is expected, 
from a series of experiments made for the purpose, to prevent the premature 
explosion of shells in the bores of rifled guns. 

The Bureau further directs that hereafter the charge of the lOO-ponnder, 
or 6.4 inch, Parrott rifle, shall be reduced to eight (8) pounds of rifle, or No, 
7 powder, and that only the short shell or solid shot, not exceeding eighty 
(80) pounds weight, and spherical projectiles, prepared as directed in the 
Circulars of February 24th and July 6th, 1864, be used in this gun. 
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LOMO. 


Wn>». 


Hion. 


100-pounder, short 1 . . 

60-pounder, 


Inchot. 
18f 


IncbM. 
8* 


Incbet. 
8f 


30-pounder, containlDg 10.. 

20-pounder, containing 10 . . 


26J 
2oJ 


11 


16t 
13 


4120 HOTOHKISS'8 PbOJECTILB FOB 20-POUNDEB ASD 12-POUNDEB HOWITZBB. 


20-pounder, containing 6 . . 

12-pounder, containing 10 . . 


24 
20 


12 
9 


6i 
9 


41S* SOHBNKL'S PBOJEOTILB fob 20-POUNDBB AND 12-POUNDEB HOWITZEB. 


20-poQnder, containing 6 . . 

12-pounder, containing 10. . 


24 
22^ 


14 
H 


1 
Hi 
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20-pounder, containing 3 . . 

12-poander, containing 6 . . 


16 
19 


12i 
lOi 


1 
6 
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CHAPTER VI. 

MONITORS. 

Thx diagram TepreaenU the interior arrangement of the turret of the 
Monitors for the long and short XY-inch guns. 

415. NOMENCLATURE. 

A. Animanition-scnttle. 

B. Starting-bar for revolving turret and training gun. 

C. Shaft on which turret revolves. 

D. Travelliog-bar on which moves the shell-whip. 

E. Position of Engineer stationed at bar to revolve turret and train guns. 

F. Compressor-wheel to check recoil, hove taut before firing. 

G. Crank for running gun in and out 

H. Smoke-box of XV-inch {Passaic class). 
O. OflRcer at sight-hole, 
P. Port-hole. 
R. Port-slopper. 
S. Sight-hole. 

41(0 In the Pasmic class the ports for the XV-in. gun are only of suffi- 
cient dimensions to allow the passage of the shot at such elevj^tions and 
depressions as were judged necessary : the gun being fired entirely within 
the turret. In order to protect the crew of the gun from the blast of the 
explosion, the smoke-box was devised, which to a certain extent accom- 
plished the desired object, but at the expense of rapidity of loading. 

417* Id designing the Tccumseh class it was decided to enlarge the port, 
so as to allow the face of the muzzle to run out flush with the exterior of 
the turret. The gun was therefore lengthened sixteen (16) inches, and the 
muzzle turned down to the minimum size. 

4I80 The contracted space within the turret rendered it necessary to in- 
troduce additional mechanical aids in lieu of manual labor in running out, 
loading, aad checking the recoil. 
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419* The exercise therefore conforms to the established exercise for groat 
giins only as far as circumstances will admits 

The gun is sopposed to be ran in, and not loaded. 



42». 



WORDS OF COMMAND. 
L "Providk thk Guns!" 
11. <'Sbbvk YcHTANnSpovasP 



ni 


'Load!" 


IV. 


" Pbuu r 


V. ' 


'Elktatk!" (or Dbpusb). 


VI. 


'Run Out!" 


VIL 


'Train!" 


VUL 


"Rkadt— Fiaml" 


IX. 


•Run In!" 


X. 


'Skcubb!" 



MANUAL EXEROISK 

(WOHT GUN.) * 
n. "8XBYB YBNT AND SPOKOir 

421* Gun Captain serves, then stops the Vent No. 3 passes to left of 
mozzle. No. 4 receives the moist Sponge-head from 6, and, assisted hj 8, 
enters it in the Bore and forces it down as far as the first section. No. 6 
passes the successive sections of the staff to 4 as needed, and receives them 
from him as the sponge is withdrawn. 

After the sponge is withdrawn, Captain serves the Vent with his priming* 
wire, and again closes it. 

HL "load!" 

422* No. 4 receives Cartridge from 5, to whom the box has been passed 
by 13, assisted by 3, enters it in the Bore ; receives Rammer-head and suc- 
cessive sections from 6, and, assisted by 3, rams home. Nos. 3 and 4 fall 
back from the muzzle. Gun Captain serves the Yent to feel if the Chaige 
is home. 

Nos. 3 and 4 return the rammer. 

Nos. 1 and 8, 11 and 12 whip up Shot (or shell), as has been previously 
ordered. Nos. 11 and 12 choke Inff of whip. Nos. 1 and 8 ran shot (or 
shell) to the muzzle. No. 5, assisted, if necessary, b^ No. 6, bears over, 
when 3 and 4 enter and ram home by sections. 

No. 4 removed Patches and passes them to 7, who hands them to Gun 
Captain. 
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IV. "PBDUr 

4280 Gan Captain again makes snre that the Vent 19 clear. No. 8 
primes with priming-powder from a flask or a blank maskeUcartridgo. 

y. **BLITAnr' (OB DIPBBSB). 

(Always done before mnning oat) 

lilt No. 2 handles lever of Elevating screw under the direction of the 
Officer of the piece, who sets the trunnion-sight at the proper degree of 
elevation and clamps it there. When the bubble of the trnnnion-Ievcl is in 
the centre,— "Well." 

Nos. 3 and 4 lift the muzzle by a section of the rammer-handle ; the pre- 
ponderance not being sufficient to overcome the friction of the trunnions in 
the cap-squares. No. 3 passes to the right of the muzzle. 

VL "BUN out!" 

425* Nos. 7, 8, 11, and 12 man Truck-crank to run out. Nos. 9 and 10 
ease compressor. Nos. 3, 4, 5. and 6 man port-tackle: as muzzle approaches 
port-stopper, "Open Port!" 

As soon as the gun is out, Nos. 11 and 12 unship truck-crank and place it 
clear of gun-4lidc. No. 9 to Compressoi^wheel, which he heaves hand taut. 
No 10 ships ratchet-levers and heaves well taut^ Gun Captain inserts per- 
cussion*primer. 

Vn. "TRAIN BIOBTl" (OB LBR). 

426t The officer of the gun sights through sight-hole, and orders " Right !" 
or " Left I" as the muzzle is to go. The Engineer at the starting-bar revolves 
the turret. 

No. 1 to lock-string ; when the object comes in view. Officer of piece gives 
order. 

VJIL "bbadt — ^fibbP* » 

427* Gun Captain pulls lock-string. No. 3 lets go port-tackle. No. 6 
closes port Engineer revolves the turret so as to point the gun abeam. 
(This gets the scuttle clear for passing up ammunition.) 

J(f neceaaary^ 
Nos. 11 and 12 ship crank, and, with 7 and d, run the gun in; Nos. 

' The comproBSor-shaft should be marked as a guide to No. 1 to know when com- 
pressed Rufflcientlj. 
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and 10 easing compressor. No. 10 ships ratchet-lever to ease compressor, 
No. easing it further by hand. The gun is now readj for loading, and 
the exercise proceeds as before. 

428* The exercise of the left gun is in all respects the same, except that 
Nos. 3 and 4 exchange duties. 

4200 The crew of the XV-in. gun consists ordinarily of 14 men, bnt the 
gun may be readily worked by 8 men ; indeed, some officers prefer the 
smaller number as being equally efficient, giving more room in the turret, 
and affording the very great'advantage of relief crews during a protracted 
engagement The same remarks apply to the Xl-in. gun. 

WOBKINO XV-IN. BT HaLV-CrSW. 
"SEBYX TVNT AND BPONaBT' 

430« No. 1 stops vent 3 passes to left of muzzle. 5 pasaes sponge- 
head and sections as required to 3, and assists in sponging. 

"LOAD I" 

481 • No. 13 receives passing-box at scuttle and holds it to 5. 5 receives 
cartridge from 13, enters it in muzzle, passes rammer^head and sections, and, 
assisted by 3, rams home. Gun Captain serves the vent^ 3 and 5 falling bacL 

Nos. 9, 11, 13, and 15 whip up shell and attend it to muzzle. 

Nos. 5 and 3 steady shell and enter it in muzzle. 

No. 5 removes patch, passes it to 7, who hands it to 1. 

Nos. 5 and 3 ram home by sections as before. 



"ELBVAnt" 

4S2« Nos. 3 and 5 raise muzzle by section of rammer. 
No. 1 tends elevating screw. 

"pbdib!" 
488« No. 1 serves vent and primes with powder. 

"BUN OUT I" 

484* Nos. 7, 11, and 15 man crank. 
No. 9 eases compressor. 
Nos. 3, 5, and 13 open port. 

Whenotd, 
No. 1, Gun Captain, inserts percussion-primer. 
No. 1 1 unships crank. 
No. 9 heaves compressor hand taut. 
No. 15 ships lever and heaves well taut 
The gun is trained as before. 
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ItSt Nos. 3 and 5 close port. 

Nos. 7, 11, aad 15 man crank, and 9 eases compressor. The above w 
given for the 1st part of gun's crew ; for 2d part substitute next high num- 
bers in each station. 



SHELL AND POWDER DIVISION 

4860 To the Shell and Powder Division is assigned the most laborious 
and difficult of all the dutie^-^that of keeping up a supply of projectiles. 

4S7« It is therefore necessary to have it strongly manned, and a system 
of frequent reliefs for all the important stations, particularly in the magazine 
and shell-locker. 

488« There are required three gangs of four each for the passage of pro- 
jectiles : one to whip them out of the hold, or shell-room ; a second to 
pass them to the door of the turret-chamber ; and a third to pass them to 
the scuttle and adjust them in the bearer. When working with half-crews, 
the third gang assists at the shell-whip, the fall bemg dropped down to 
them. 

I89« The XV-in. passing-box requires two men to carry it to the turret- 
chamber. 

440« The allowance of projectiles can only be determined by the char- 
acter of the service expected, and the stowage capacity of the vessel, which 
is limited to about 150 rounds per gun for sea-service. 

441 • By reason of the contracted space in these vessels, all shell should 
be filled, and all powder must be made up into cartridges. 

442« All XV-in. shell shall be fitted with three fuze-holes, and iuued for 
service fuzed with 3^, 5, and 1 seconds fuzes. 

448« When the distance of the object is known to be less than the range 
of the shortest fuze, and time will admit of doing so, uncap all the fuzes. 
At other times uncap the fuze suited to the distance, and the one of longest 
time of burning. 
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CHAPTER VIL 

MORTARS- 



444, TITLES OF MORTAR CREW. 

(See Diagram 1.) 

No. 1. first Captain. 

** 2. Second Captain. 

*' 8. First Loader and Trainer. 

•* 4. " Sponger and Trainer. 

^ 5. Second Loader, Front Eccentric Trainer. 

" 6. « Sponger, " " " 

" 7. Left Circle Eccentric Trainer and Shell -carrier. 

" 8. Right " " " " 

" 9. Left Circle Eccentric Trainer and Shell-hoister. 

« 10. Right *• « " ** 

"11. Rear Circle Eccentric Trainer and Shell-hoistcr. 

<i IQ ^* *' ^ ^ 

** 13. Powder-man. 

Daring exercise or action, Nos. 0, 10, 11, and 12, in addition to their 
other dudes, will hoist up shell from below. 
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MOBTABS. 



445. 



IMPLEMENTS AND EQUIPMENTS. 



AmCLML 



Handspikes..... 

Hayersack 

Tube-pouch. . . . 

Gunner's Pouoh. 

Quadrant 

Plummet 

Scraper 

Wiper 

Shell-hooks.... 

Tompion 

Quoin 

Maul 

Wrench 

Pincers 

Broom 



WuiSa TBBT ABB PLACID. 



Two on each side of the bed against 
the cheeks, leaning upon the manoeu- 
vring-bolts, the ends towards the 
vessers sides, and those of the front 
handspikes even with the fh>nt of 
the checks. 

(Containing fuzes, and a pair of sleeves, 
attached to the tompion. 

I Containing the priming-wire, fHction- 
i tubes, and lanyard, attached to the 
( tompion, and lying on the mortar. 

( Containing gunner's level, gimlet, vent- 
i punch and chalk, attached to tom- 
( pion. 

In a basket between the cheeks of the 
mortar-bed. 



•{ In the muzzle. 

) Under the mortar upon the boiater, 
with handle to the left 

I With the basket 



Directly over each mortar mast be rigged a gnn-tackle purchase-whip, 
with seven-inch block, to whip up and lower the bomb into the mortar. 
One empty bomb and one empty cartridge-bag must be ready for drill. 
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MANUAL EXEECISE. 
Xni-iN. Mortar. 
44f , WORDS OF COMMAND. 

L « Silence r 

11. ^*Ca8t Loose and Provide P 
m. "Train!" (Right or Left). 
IV. "Serve Vent and SponoeP 
V. "LoadI" 
VI. "Elevate!" 
VIL "Prime!" 
Vin. "Ready— Fire!" 
IX. "Mortar Front I" 
X. "Secure!" 

The exercise commences ivith the sapposition that the Mortar ia secored 
fore and aft, but not loaded. 

I. ''sQiEnob!" 
(Diagram 1.) 
4470 At this preparatory order the strictest silence is to be observed. 
The Captain faces the breech, the men on the right and left stand 
facing the mortar ; all fix their eyes on the Captain, and attentively wait for 
orders. 

n. "CAST LOOSE AND PROVTOBI" 

(Diagram 2.) 

448* Ist Captain commands; sees his mortar cleared and cast loose; 
canvas covers taken oflT; Eccentric Bars in their place ; Train-Tackles over- 
hauled and placed fore and aft on deck ; Shell-whip hooked into mast-head 
span; small shell-hooks moused on lower block of shell-whip; Sbeli-tongs 
ready for use ; Grommet for resting shell on deck at hand ; basket of imple- 
ments on deck to the rear of mortar ; Tompion taken out and placed to the 
rear; sees that there is a Gunner's Quadrant and plumb-line in the basket; 
a boring-bit between beckets ; a breeching and tackle, if it should be wanted ; 
bnckles on his waist-belt, furnished with a primer-box ; equips himself with 
a priming-wire and lanyard ; places elevating lever on the right side of 
mortar ready for use. 

2d Captain gets basket of implements and spirit-level from the Gun- 
ner ; places basket on deck to the rear of the mortar ; screws spirit-level to 
trunnion, and adjusts it to an angle of 45° with the axis of the bore. 
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No. 3, First Loader, removes mortar-corer ; takes oat tompion and 
places it to the rear of mortar-circle, out of the way ; provides grommet for 
resting shell on deck ; gets scrapers and spatulas out of basket. 

No. 4, First Sponger, assists in removing mortar-cover ; gets his sleeves 
ont of basket and puts them on; provides an emptj cartridge-bag for 
wiping shell. 

Nos. 5 and 6, Second Loader and Second Sponger, hook shell-whip 
into mast-head span, and bring it perpendicular over the bpre ; mouse small 
shell-hooks on to lower block ; get breechings and tackles ready for hook- 
ing ; ship front eccentric bars. 

Nos. 7 and 8, Shell-carriers, get shell-tongs for carrying shell ; assist in 
shipping eccentric bars on their respective sides of circle. 

Nos. 9 and 1 1 overhaul left train-tackle to its full length, and place it 
on deck fore and aft, near the ship's side ; ship led circle eccentric bar, 
and place lever for carriage-eccentric on the circle, butt to the fronts and 
close to the side of carriage. 

Nos. 10 and 12 execute the same duties on the right side of the mortar. 

Nos. 11 and 12 also ship rear eccentrics. 

Nos. 9, 10, 11, 12, hook tackles for hoisting shell from below. 

No. 13, Powder-man, repairs to the proper scuttle for his passing-box, 
returns, and stands a little to the left and in rear of the circle. 



in. ^^ TRAIN t*' (BiaHT OB LBR). 

(Dias^ram 3.) 

4490 Nos. 5, 6, 7, 8, 9, 10, 11, and 12, throw circle eccentric into gear, 
and pin eccentric bars down. Nos. 5 and 6 then hook double blocks of 
train-tackles into circle on their respective sides. All the crew, except Nos. 1 
and 2, will bowse on train-tackles, until the mortar is in the desired direc- 
tion, when the order " Well T' will be given by No. 2, who attends spirit- 
level and trunnion-sight 

At the command *' Well!^ Nos. 6 and 6, 11 and 12 will nnhook their 
respective blocks and lay the train-tackle fore and aft on deck, near the 
ship's side; Nos. 6 and 6, 7 and 9, 8 and 10, 11 and 12, throw the oirde 
eccentrics out of g^ar. 

IV. "8EBVS VXMT AKD SPOKOEP' 

4M0 Ist Captain inserts his priming-wire and clears the vent No. 8 
•crapes the chamber and bore, removes scrapings with the spoon. No. 4 
takes the empty cartridge-bag and wipes ont the mortar, then uses the sponge 
to thorooghly cleanse the chamber and bore ; as soon as this operation is 
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performed, the Captain again serreA the vent. Should there bo any fire or 
dirt poshed down, the sponging will be repeated. 

V. "LOAD I" 

451 • The Powder-man, No. 13, goes to the scuttle for a cartridge, and 
brings it to No. 8 (always passing on the side not engaged), who empties 
it carefully into the chamber, keeping the cartridge-bag in his hand, to 
be nsed in wiping the shell before it is lowered into the bore. No. 4 takes 
spatulas, levels off the powder, and calls ont '* Shell I" which is brought to 
the front of the mortar by Nos. 7 and 8, Shell-carriers, and landed in the 
grommet, which has been pot -in its proper place by No. 5. Nos. 5 and 6 
hook shell on and whip it op; when high cnoogh, No. 8 calls out, '' High !" 
wipes it clean with empty cartridge-bag, and, assisted by No. 4, steadies it 
over the bore ; it is then lowered carefully upon the charge, keeping the 
fuze exactly in the axis of the bore. No. 4 then removes the paper covering 
and exposes the priming of the fuze, handing the covering to No. 2, as an 
evidence that it has been removed. After an exercise or an action, these 
paper coverings will be compared with the account kept by the Officer 
having charge of the Powder Division. Nos. 3 and 4 now step down on 
deck, ready to assist in training, should any be required. 

VL "klkyjitb!" 

452* The 2d Captain, having adjusted the trunnion-s^ht* to a given angle 
with the axis of the bore (usually 46**), orders "Raise" or "Lower;" and 
at the same time the Ist Captain inserts the elevating lever through ele- 
vating loop, on to ratchet, and raises or lowers according to direction from 
2d Captain, who will give the word **• Well I" when the mortar has its 
proper elevation. 

TIL "pimir' 

453« 1st Captain inserts his priming- wire to ascertain that the vent is 
clear ; takes a friction-primer, raises the loop nearly in line with the spur, 
hooks it on his lanyard and inserts the primer into the vent, being careful 
that the lanyard has been led through the loop at the rear of mortar- 
carriage for that purpose; then retires to the rear of mortar to the full 
length of the lanyard, and gives the word. 

OfiScer in charge takes station to watch the effect of the bomb, which shall 
be recorded in a suitably ruled note-book. 

* If the Bpirit-Level should be damaged, be will apply the Guxmer's Quadrant to the 
face of the mortar. 
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VIIL "BllDT— nBEl" 

454« At tbe wpra ' Fire P' the Captain polls the lanyard with a qaick 
draw : thero should be a pause of about two seconds between the words 
** Ready" and ** Fire," in order to allow every one time to retire to the rear.* 

IX. " IIOBT AH— FRONT 1" 

455* Nos. 1 and 5, on the left side, Nos. 2 and 6, on the right side, step 
on the circle; take carriage eccentric levers and throw eccentrics into 
gear ; withdraw the lever from the sockets, and insert them into holes in 
the wheel, and heave the mortar-carriage up against the front barter; 
throw eccentric out of gear ; place levers on the circle close to Brackets, 
butts forward, and retire to their stations. 

Z. "BBCUBBr* 

(Diagram 1.) 
456« Train fore and aft, face of mortar forward, throw circle out of gear ; 
Ist Captain stops vent; 2d Captain unscrews spirit-level. Nos. 3 and 4 put 
in tompion, put on mortar-cover, put scrapers, spoons, sleeves, and empty 
cartridge-bags into basket Nos. 5 and 6 unhook shell-whip and coil it up on 
the lower step of carriage ; put small shell-hooks into basket ; put grommet 
between brackets of carriage ; coil up brceching-tackle, and put it on the 
lower step of carriage; secure the mast-head span to the rigging; unship 
front circle eccentric. Nos. 7 and 9 coil left train-tackle on the circle, left 
side of carriage, unship left circle eccentric bar. Nos. 8 and 10 <y>il right 
train-tackle on the circle, right side of carriage, unship right circle eccen- 
tric bar. Nos. 11 and 12 coil shell-tackle on the circle in rear of carriage; 
unship rear circle eccentric bar. Eccentric bars to be placed on the circle 
in the following manner : left and front bars, on left side of brackets; right 
and rear bars on tbe right side of brackets. Nos. 7 and 8 put shell-tongs on 
circle to the rear of carriage. 1st Captain pute his lanyard and priming-wire 
into the basket, which, together with tbe spirit-level, is carried to the Gun- 
ner by 2d Captain ; the crew then resume their stations as at *' Silence.^ 



^ To lessen the shock of the discharge and the concussion on the ear, the crew 
should be instructed to stand on their toes at the moment of firing, keeping at the same 
time their mouths and ears open. 
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MAGAZINE AND SHELL-ROOM. 

457* Vessels speciallj constracted for mortar purposes have regularly- 
built shell-roomsy while others, fitted for temporary service, have merely 
spaces set apart, which should be protected by screens fitting tightly to the 
beams and deck, with tubs of water always at hand daring practice, and 
likewise wet swabs laid to cut off trains of powder. 

458* Before the vessels leave port, every thing must be arranged in the 
magazines for the rapid and safe transmission of ammunition to the mortars, 
and any deficiencies should be promptly reported to the Officer command- 
ing the division, and by him to the Officer id chatge of ordnance. 

459« The Officer in command of each vessel is to bo present at the 
embarkation of the ordnance, to stow and check the lists. 

MOi All the implements accompanying the mortars are to be kept in 
lockers used solely for that purpose, and under the charge of the Gunner or 
his mate. 

461 • The full service-charges for the mortars will be sent on board ready 
filled in white cotton bags, and their transmission from the magazines will 
be in leather passing-boxes. 

462* The powder is to be emptied into the mortar, the bag well shaken 
and beaten over the lee-side to remove dust and fine grains of powder, and 
the bag placed in the rear to wipe out tBe mortar-chamber after every 
round. 

None of these bags should be returned to the magazine during the action, 
as the loose powder would be likely to form trains. 

468« Large tubs of water are to be kept near the magazines, with buckets 
at hand to drown the cartridges, or to extinguish fire ; and every precau- 
tion taken to cut off trains of powder with wet swabs. 

464» The forward part of the vessel above decks will be used as the most 
convenient place for cuttiug or preparing fuzes, and a heavy screen, spread 
tent-fashion, shonld be rigged to protect the fuzes from fire from the mor- 
tars, or rain. 

In filling shells, the Gunner and two assistants will be detailed for this 
purpose, besides the men stationed to pasis powder from the magazines. 

All fire and lights must be put out when the magazine is opened for 
action. 

465« In firing against the wind, the fiame is thrown back in-board ; there- 
fore care should be taken beforehand to wet the sides, decks, and rigging of 
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tho vessel ; the sails covered with tarpaulins ; and men stationed with 
backets to put out fire. 

4M« One hundred bombs are at all times to be kept ready filled in the 
shelUroom. 

A vessel properly organized ought to throw at least 20 bombs an hour; 
but should circumstances prevent, the mortar may be properly served if 
even one bomb can be filled before the previous one is fired. 

467« A beech plug must be temporarily put in the fuze-hole of the bomb 
when filled ; and the men who fill cartridges and charge the bombs are to 
wear flannel sleeves and magazine-shoes. 

468ff When ranges are desired to be obtained by reduced charges, the 
measuring and filling of the cartridges must always be done in the magazine, 
no matter how inconvenient it may be ; and tho utmost exactness is to be 
observed in filling the powdei^measures and levelling off the top, as an ounce 
of powder makes an important variation in the range of the bomb. 

IW» Extra cotton bags are to be provided to receive the reduced chaiges^ 
which are to be stowed in half barrels. 

470* Every precaution that suggests itself to tho officers in command to 
prevent accidents, should immediately be put in force, and a memorandum 
of the matter transmitted to the Ordnance Officer of the squadron. 

QENERAL RULES AND OBSERVATIONS. 
471 • To estimate the distance by the bursting of ,a bomb, where the 
flash can be seen, multiply the number of seconds which elapse between 
it and the sound of the report by 1,100, and the product will be nearly tho 
distance in feet. 

472« Tho officer in charge of a mortar must always note the time of 
flight and distance, by the above rule, for every bomb that is fired, and 
likewise note when the report is not heard from the bursting chaige. 

473* When going into action for a bombardment, the fore-rigging must 
bo come up on the side where the mortar is to be used, the fore-topmast 
sent down, foresail unbent, boom and gaff laid on deck, rigging lashed in 
close to the mast, head-sails to be thoroughly wetted, spring on tho cable, 
boats lowered from the side davits, and all the hatches covered with tar- 
paulins. 

474. The broadside-guns must be kept ready for action, and muskets 
loaded and at hand, in case the squadron should be attacked by the enemy^s 
gunboats. 

475* Besides bombs, various other projectiles are fired from mortars, 
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saeb aa carcasses, which are shells having three holes of similar dimensions 
to the fasse-hole, pierced at eqnal distances apart in the upper hemispher^t 
with their exterior openings teaching the great circle which is perpendicolar 
to the axis of the bore« 

476* These carcasses are placed in the mortar in the same manner aa the 
bomb, and are filled with inflammable mixtures, and should be transported 
in a vessel by themselves, t» they are dangerous companions. Thirteen- 
inch carcasses weigh 104 pounds each. 

477« Bombs are sometimes fired with a port fire stuck into the fuze-hole, 
which is an almost certain mode of igniting many kinds of buildings. 

478* Mortars can also be fired with a bag of one-pound balls, or ordinary 
grape-shot, with very reduced charges, and a wad between the powder and 
the balls. One pound of powder will project a 200-lb. bomb 302 yards ; 
the same weight of grape-shot thrown in among boats would prove destruc- 
tive; and especially a lot of ^canister fired in this manner would cause 
great havoc. 

479* It is not expected, however, that much execution could be done 
after the first discharge in a fleet of boats moving rapidly ; but combined 
with the batteries of the Squadron, it is presumed that an enemy would 
be deterred from an attempt to capture a vessel by boarding, 

TAKINQ THE DISTANCE. 

489* An inexperienced officer will find difficulty in estimating distances 
by the eye alone, as it requires long practice and studied observation. The 
sextant, however, ofiers a surer method of approximately fixing a position 
by taking the angles between any three points,' which are generally found 
to be accurately laid down on the Coast Survey charts ; then plotting the 
angles with a horn protractor, or working them out by the three-point prob- 
lem, which is given in all surveying books. 

481* If the object to be assaulted is a large one, a practical man can, by 
the exercise of moderate judgment after two or three fires, throw the 
bombs near the work; but, at the same time, the sextant is the more 
certain means for determining the true distance, and the Officer in command 
should make himself acquainted with the simple manner of measuring 
horizontal angles. 

482* If points are not visible in line, then measure a base on shore, angle 
on the object to be aimed at, and from the angles of the baseline, yon can 
fix the position of the mortar-vesseL 

48S* When a vessel once gets her position accurately determined, and il 
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becomes necessary after a bombardment to remove out of the line of battle, 
a small baoj with the vessel's name or number should be dropped under 
foot, so that the same position may, if necessary, be resumed. 

LOADINQ MORTARa 
481* After the powder has been emptied through the funnel out of the 
cotton bag into the chamber, the bomb, loaded and fuzed, is to be carefully 
lowered into the bore by the hooks, and allowed to rest upon the charge. 

48S« The friction-tube is not put into the vent until the piece is about 
to be fired. 

FUZEa 

48S* The wooden fuzes used at present for the 13-iuch bombs are in 
sections, and marked accordin<r to the estimated distance in practice, viz. : 

Seven inches extreme length ; and each section one inch, giving a flight 
for every section of seven seconds, and a total of forty-nine seconds. 

487* The plugs are of the proper size for the fuze-hole ; the axis bored * 
cylindrically from the large end down, to within a short distance of the 
small end, which is left solid ; the orifice is filled with composition pressed 
hard and evenly as possible. At the large end a cup is hollowed out and 
filled with mealed powder moistened with alcohol. 

488 • The rate of burning is ascertained by experiment, and marked on a 
water-proof cap, which is tied over the cup. 

489« A fuze-saw must be at hand during practice to cut the fuze the 
required length. 

490* Fuzes for sea-coast mortars arc also driven in a conical paper case, 
which is inserted in a metal or wooden plug previously driven in the fuze- 
hole and accurately reamed out ^ 

491* The paper-case fuze is marked with the number of seconds it bums 
per inch, and it may be cut, where no danger from ignition can take place, 
with a sharp knife. 

PROCESS OF FILLING BOMBS. 

492* Having been inspected to sec that they are clean and dry, place 
the bombs on a block made for the purpose, or on grommets of rope, or on 
the ground, with the eyes up. The charge, having been carefully measured, 
is then poured into the chamber through a funnel, while, at the same 
time, the fuze is cnt to the proper length by resting it on a groove made 
in the block, and sawing it across. The fuze is then tried in the hole, and 
should enter f ths of its length ; if it does not, it must be reduced by rasping. 

49S* The head of the fuze having been covered with tow to prevent 
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breaking the composition, the fiuse-setter is placed on it, and the fuze driven 
with the mallet antil the head is about -^ths of an inch above the surface of 
the bomb. 

POIKTINa MORTARa 
4M« First give the elevation by applying the quadrant to the face of the 
piece, and adjusting the quoin or ratchet until the required nnmber of 
degrees is obtained. 

4A5* In pointing mortars on shore, it is an easy matter to get the direc- 
tion, because the mortar is stationary; but on shipboard, owing to the 
motion, it is attended with difficulty, especially when the vessel is rolling 
and the line of fire can only be approximate. 

4M« On shore, the plan of giving the direction is to determine practi- 
cally two fixed points, which shall be in a line with the piece and the 
object and sufficiently near to be readily distinguished by the eye. These 
points being covered by a plummet, is the vertical plane including the line 
of metal, which becomes the plane of fire. 

497« In mortar-vessels other expedients are resorted to, such as trunnion- 
sights, or a white lino painted on the mortar-bed parallel to the axis of 
the bore when level ; but the first plan is preferable. 

498* The circles on which the mortars stand being fitted with eccentrics, 
are made to revolve so as to point the mortaif at the object without the 
trouble of swinging the vessel or moving the mortar round with hand- 
spikes. 

4W» Before firing, care must be taken that the eccentrics are thrown out 
of gear, and the circle fiat upon the platform on which it revolves. 
9 
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TABLES OF CHARGES, ELEVATIONS, AND RANGES 
FOR IS-INOH MORTARa 



M0« 



Chargxs fob 13-Inch Mortab-Bombs. 



CmAmoM, 



la-lHOL 



Of iheU fined 

To burst shell 

To blow out flize 

Ordinary service-charge 

Incendiary, match, or other composition 



11 

6 

6 

* 7 

8 



Ml* RANava with Sxa-Coast 18-Ihoh Mobtabs, 20^ Elbyatiov. 



Chami. 


FUOBT. 


Lbast Bahos. 


GsBATrsr 
BAirGX. 


MXAXC BAiroi. 


LiM. 


8. 


840 


87T 


869 




9.5 


1209 


1317 


1263 




11.66 


1663 


1840 


1744 


10 


12.50 


2010 


2128 


2066 


la 


14.25 


2369 


2688 


2528 


u 


15.25 


2664 


2780 


8722 
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MS* Raboss with 



IS-Ihoh M0BTAB8, AT 450 ELBVAnOV. 

Weight of Shell, 200 lbs. 



Chabos. 


FlIGBT. 


Tvra. 


Bahok 


Lb>. oc 
1 


8«oonda. 
21.4 


iDchoa. lOtha. 
4 2| 


Yard*. 
2190 


1 8 


22.4 


4 4 


2846 


8 


23.2 


4 6 


2480 


8 8 


23.8 


4 7i 


2600 


9 


24.4 


4 81 


2734 


9 8 


24.9 


4 9i 


2863 


10 


26.4 


6 1 


2968 


10 8 


26.9 


5 IJ 


3026 


11 


26.3 


6 2i 


3160 


11 8 


26.7 


6 3i 


3246 


12 


27.0 


6 4 


3327 


12 8 


27.4 


6 4} 


3404 


13 


27.7 


6 5i 


3470 


13 8 


28.0 


6 6 


3662 


14 


28.3 


6 6i 


8617 


14 8 


28.6 


6 7 


3681 


16 


29.0 


6 8 


3739 


16 8 


29.1 


6 8i 


3797 


16 


29.2 


6 Si 


3849 


16 8 


29.4 


6 8i 


3901 


17 


29.6 


6 9 


3949 


17 8 


29.8 


6 H 


3997 


18 


29.8 


6 91 


4040 


18 8 


30.0 


6 


4086 


19 


80.2 


6 Oi 


4123 


19 8 


30.3 


6 Oi 


4160 


20 


30.6 


6 1 


4200 
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5M* TABLE OF ALLOWANOEa 

Subjoined is a list of articles which are indispensable for the service 
required, and mast bo kept in readiness at or near every mortar, in some 
secure position : 

Tube-boxes 4 

Straps for boxes 4 

Quill-tubes 400 

Friction-tubes 600 

Fuze-composition for priming 12 lbs. 

Powder-bags 260 

Port-fires 100 

Port fire-sticks 4 

Raspsy half round 4 

Cotton wick 4 lbs. 

Hand-hatchets 2 

Sheep-skins 6 

Diagonal scale 1 

Compasses 2 

Copper funnel, 13 in 1 

Wood mallets 2 

Fuze-extractor 1 

Iron pincers 2 

Augurs 2 

Cutting-knives 2 

Scissors 2 

Thread 1 lb. 

Brass quadrants 1 

Sponges with staves, 13 in 2 

Handspikes 6 

Claw-hammer.^ 1 

Lead plummets 3 

Tallow 20 lbs. 

Shcll-hooks, 13 in 2 

Shell-hooks, with thimbles 2 

Cotton quick-mntch 6 

Punches for mortar-vents 2 

Corkscrews 2 

Blocks for driving fuzes 2 

Drifts of iron tapped with copper 4 

Copper ladles for fuzes 2 
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Leather buckets 3 

Elm plugs 60 

Brass pickers 3 

8PARB ARTIOLBB. 

Cap-squares • 

Eye-pins 

Keys for pintles, large S 

Keys for pintles, small 2 

Washers 2 

Bolts, traversing 4 

Bolts, dog 4 
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CHAPTER VIIL 

MISCELLANEOUS OPERATIONS. 



GETTINa IN QUNS ON COVERED DEOK& 

M4« After bracing the yard over the port through which it is intended 
to take the guns, secure the lizai'd round the yard five or six feet outside 
of the ship, and hook the top burtons just outside of the lizard. 

Hani taut, and bring an equal strain on the burtoAs and lifts. Hook a 
rolling-tackle on the opposite side of the yard, bowse it well taut, and the 
trusses also, if they be of rope. Pass the end of the pendant of the gun- 
purchase through the thimble of the lizard ; take the end up and make it 
fast round the top-mast, just above the lower cap. Have the port lined 
with pine boards, to keep it from being chafed. 

Bore a hole in the deck or decks through which it is intended to pass 
the garnet, as nearly as possible over the rear end of the gun-carriage, and 
as near in line with the centre of the port into which the guns are to come 
as the beams will allow. Pass the upper end of the garnet through the 
hole, and turn in the thimble, to which hook the pendant- tackle Place a 
tackle across the deck ready for bowsing the gun into its carriage through 
the port 

Bring the gun under the yard and sling it as follows : place one bight of 
the slings under the neck of the cascabe), and pass the lashing which is 
attached to the slings round the chase, at such a distance from the trun- 
nions as will allow them to go into the trunnion-holes without bringing too 
great a pressure of the slings against the upper port-sill. Then toggle or 
hook the gun-purchase to the outer bight of the slings, and sway away. 
When the breech of the gun is above the port-sill, hook the garnet and the 
thwart-ship-tackle to the cascabel, and bowse on both. When the slings 
bear hard on the upper port-sill, lower the gun-purchase, and bowse on the 
garnet until the breech is high enough for the trunnions to clear the cap- 
square bolts in the carriage ; ttien bowse on the thwart-ship-tackle until the 
trunnions are over the trunnion-holes, lowering the purchase as required to 
bring the gun into its place. 
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As each gan is moanted nnhook the purchase and garnet, take off the 
altngs, ran the carriage to its proper port, and place another for the next 
gun. 

TAXma IN GUNS OYER ALL. 

5M* Sling the gun slightly breech-heavy, to render it more manageable. 
If it is to be moanted on the spar^eck, place the carriage in the gangway; 
if on the main-deck, close to the main hatchway on that deck. In place of 
the garnet, hook the stay-pnrchase for lowering the gan into its carriage. 

GETTINQ OUT GX7NS THROUGH POBT& 

M6» Secure the yard as in getting in gans, and sling the gan in the same 
manner. Hook the garnet and haul it taut, so as to raise the breech of the 
gun as much as the port-sill will permit ; hook or toggle the gun-purchase, 
and sway away. As soon as the trunnions are clear of the carriage haul it 
from under the gnn, ease away the garnet, and let the gun go out the port 
As soon as the gun is perpendicular to the purchase, unhook the garnet and 
lower the gun into the lighter, or on the wharf, as the case may be. 

If the gun is to be taken out over all, the stay-tackle is to be substituted 
for the garnet, only it is to bo hooked to the same end of the slings as the 
gun-purchase, and the lashing on the slings is to be passed around the 
chase of the gun, as near the trunnions as possible, without being in the 
way of the brackets. 

MANNER OF USING THE GRIOLET PURCHASE FOR DISMOUNT- 
ING OR MOUNTING GUNS ON COVERED DECKS. 

507* In practice, guns are rarely shifted from one carriage to another 
during action: it is only during a cessation of firing. While the action is 
going on, the crew of a disabled gun are more usefully employed in replacing 
the killed and wounded. Furthermore, spare carriages are not so numerous 
as to permit this operation to be performed frequently. Nevertheless, each 
gun^s crew should be thoroughly exercised, iu order to develop their strength 
and skill. 

M8« The gun is to be run in, in the direction required to bring the muz* 
zle under the housing-bolt, and the breech under the hole bored in the deck 
to receive the screw-bolt of the upper block of the breech-purchase. This 
hole should be bored through the plank in the deck, as nearly abreast the 
middle of the port as the beams will allow, giving the block room to play 
clear of the beams and cartings. 

With a gun's crew of twelve men the operation may be performed aa 
follows : 
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At the word ^ Stand by to disinoant T' the Qaarter-Ganner of the divi- 
lion OQ the deck above that in which the gun is to be dismounted removes 
the screw-tap, and stands ready to place the washer, kej and nn-koy the 
bolt of the breech-purchase block. 

All the number.-^, except 1, 2, d, and 4, man the train-tackle. 

No. 1 gives the word '* Run in I" 

While the gnn is coming in, No». 1 and 2 remove breeching from jaws 
of cascabd, and 7 and 8 remove it from side^hackle. Nos. 1 and 2 throw 
its bight over the reinforce. No. 1 removes sight-bar and screws up the 
thumb-screw fi»mly. 

When the gun is in position — Nos. 1 and 2 adjust upper and lower block 
of brcecli-purchase and secure the latter with the cascabel-pin. Nos. 3 and 

4 chock fore-trucks, provide muzzle-purchase, and, assisted if necessary by 

5 and 6, adjust its upper block. Nos. 5 and 6 unshackle breeching from 
ship^B side, and shove toggle-block of muzzle-purchase into the bore and 
back it to the breech-purchase. 

Nos. *! and 8 un^key and throw back cap-squares and choke luflb of side* 
tackles, or, if rolling deeply, hitch them round the straps of the blocks. 

Nos. 9 and 10 provide breech-purchase and assist 1 and 2 in adjusting it. 

No. 11 chokes luff of train-tackle, or hitches it, if required; provides 
and hooks tackle of muzzle-purchase ; belays and lowers. 

No. 12 provides and hooks tackle of breech-parchase ; belays and lowers. 

These preparations made, all the numbers man the breech-tackle fall, or 
divide thenisclves to bowse upon both falls together, as the position of the 
gnn in the battery may render cither mode most convenient. 

At the word ** Dlsmonnt T* the gun is swayed out of the carriage. 

Nos. 3 and 4 attend chocking-quoins, and 11 attends train-tackle, if 
required. 

All the numbers, excepting 11 and 12, who attend purchase-ialls, move 
up to their ordinary stations for serving the gun, unhook side-tackles, and 
remove the old carriage, nnder the direction of No. 1 ; and — 

At the word '^ Mount !'* the same men bring the new carriage into posi- 
tion for mounting. 

At the word " Lower I" Nos. 11 and 12 lower the gun into its place ; all 
the numbers then proceed, respectively, to reverse what they had done in 
dismounting. 

Gims on covered decks may also be dismounted by means of a mnzzle- 
lashing, the runner and the train-tackle?, assisted by the handspikes. 

The gun is run in and laid square under the housing-bolt, the bed and 
quoin removed, the muzzle elevated and secured as in the housing position ; 
then, after un-kcying and throwing back the cap-squires, the breech is 
bowsed up clear of the carriage by means of the train-tackle, hooked in the 
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eye of a rnnncr, the block of which hooks in an eye-bolt in the beam over 
the gnn. If pfeferred, this mode of dismounting may be adopted by sub- 
stituting the muzzle-lashing for the toggle-block of the griolet, and toggling 
the runner-block in the hole made in the deck for the breech-purchase of 
the griolet. 

THROWINQ QUNS OVERBOARD. 

M6t The gun's crew being assembled at Quarters, remove the pin and 
chock from the cascabel, into the jaws of which place a selvagee strap; 
hook the double block of the train-tackle into the housing-bolt over the 
port, and its single block into the selvagee strap ; remove the cap-squares^ 
and place a round block of wood on the sill of the port, high enough to let 
the chase bear on it when slightly depressed ; raise the breech as much as 
possible, withoat lifting the gun out of the carriage. When all is ready 
man the train-tackle well ; have the handspikemen also ready to assist in 
raising the breech ; and if the vessel is not rolling, it will be well to have 
additional handspikes under the rear of the carriage to lift it also, so as to 
give free egress to the gun. When all is ready, give the order : *' All to- 
gether — ^launch!" In a gale of wind advantage should be taken of a 
&vorable roll to give the word, that the action of the sea and of the men at 
the guns may be simultaneous. 

If the guns are to be thrown overboard for the purpose of lightening a 
ship which is aground, they must be buoyed, and care is to be taken that 
each buoy-rope is of a proper length and strong enough to weigh the gun. 
The best mode of securing the baoy-ropo to the gnn is to form a clinch or 
splice an eye in the end which goes over the cascabel, and take a half-hitch 
with the bight aronnd the chase of the gun, and stop it with spun -yarn. 

The buoy must be sufficient to' float the rope when saturated; or, in deep 
water, a smaller line may be' used for the buoy, and attached to the rope 
intended for weighing the gnn, that it may be hauled up when wanted. 
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EQUIPMENT AND MAN(EUVRE 



OF 



BOATS, 



EQUIPMENT OF BOATS. 

WHEN DIRECTED TO BE IfANNED AND AHMED FOB SEBVIOE. 

1» Boats mast be provided according to the time of absence and nature 
of the service they are to perform, keeping in view the details prescribed 
in Table (Article 5). 

The nnmber and class of Boat-Howitzers are assigned by the Bureau of 
Ordnance. 

2» When boats manned and armed are ordered, the Officers detailed 
to command thera will see that they are thus furnished, and report when 
the boats are ready. They will also see that all articles are safely returned, 
or duly accounted for, when the boats return to the vessel. 

If the boats are directed to assemble alongnde of any particular vessel, the 
officers must rcpot-t as they arrive there. If signalled alongside of the ship 
of the Commander of the Squadron for exercise or for inspection, they are to 
be inspected, if he shall so direct, by an Officer appointed by him, whose 
duty it shall be to report those which may be particularly well prepared, 
and those which he may find deficient in equipment or arrangement, speci- 
fying particulars. 

St Whenever the Howitzers are to be used in boats they must be fitted 
for the purpose as directed in " Exercise akd Manoeuvrx of Boat-How- 
itzers ;^ their crews being armed with swords and revolvers. 

4f Boarding-parties are to be supplied with swords, revolvers, and rifles 
loading at the breech, with filled cartridge-boxes. 
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AMMUNITION.— SMALL AKMa— PROVISIONS. 7 

Draf^rope, fitted with hooks and handles. 

Trail handspike. 

A ropOy or chain, to lock the wheels in descending' slopes. 

Transporting-boxes. 

« 

10. AMMUNITION. 

A chest containing shrapnel. 
" " shell. 

" " canister. 

These chests are of two sizes; the single, holding nine, and doable^ 
eighteen rounds. 
A kej is becketed to each box for unscrewing the lid ' 

Cutting-tool for opening the Bormann fuze, one in each box of shell and 
shrapnel. 

FOR SMALL ARMS. 

lit Cartridge-boxes and belts, furnished with cartridges and percussion- 
caps, screw-driver, cone-key, and wiper. 

An empty powder-tank for magazine, to contain filled cartridge-boxes 
and spare cartridges. 

SMALL ARMS. 

12f Breech-loaders, in loops or brackets, under the gunwale of the boat, 
protected by a water-proof canvas cx>veringy running round the rising of the 
boaU 

Rifies. . 

Revolvers. 

Swords. 

Boat arm-chest. 
\ A good tarpaulin to cover ammunition. 

1S« PROVisiONa 

Pork. To be cooked if there be time. 
Bread, in water-proof bag. 
Cheese, or canned meats. 

Fresh ^ater, in breakers; always to be used for ballast when ballast is 
required. 
Fuel and kindling. 

14, UTENSILS AND ARRANGEMENTS FOR OOOKINQ. 

Launch-stove and utensils. 
Mess-kettle. 

10 
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Tin poU and spoons. 

Funnel. 

Bucket 

15. TOOLS AND ARTICLES FOB REPAIBINa DAMAGEa 

Axe, One for each boat. 

Hatchet, " « 

Hammer, " ** 

^ Hand-saw, " « ^ 

U Nails, 2 pds. for each launch ; \\ pds. for each large cutter ; and 1 pd. 
iiior each of the rest. 

I Sheetplead, 3 square feet for each launch; and 2 square feet for each 
cutter. 

Tacks (number), 100 for each launch; 75 for each large cutter; and 50 
for each of the rest, 

Marlin spike. 

Spunyam. 

Grease. 

!<• MISCELLANEOUS ARTICLEa 

Boat ensign. 

Set of signals for boat of Senior Officer. 

Boat-compass. 

Spy-glass. 

Lead and line. 

Lantern. 

Candles. 

Tinder-box, with flint and steel. 

Fishing-lines and books. 

17. FOR TREATMENT OF SICK AND WOUNDED. 

Tourniquets. 

Bandages. 

Lint. 

Medicines. 

Surgical instruments. 

18. BOAT-GEAR. 

Masts. 
Spars. 

A set of oars, fitted with trailing-lines long enough to allow them to trail 
alongside in the water. 



BOAT-GEAR. 



Three boat-hooks. 

Spare oars, with trail ing-lincs, for one thwart. 

Cranes on the gunwale to hold spars and spare oars, raised snflSciently 
high above the gaowale (9 inches) to allow the oars to be got out or 
trailed. The spars thus arranged form a considerable protection against 
mnsketry. 

Small thmnd'-iDats for rouifling oars when required 

Anchor. 

Chain, or rope. 

Hand-grapnels, fitted with a fathom of light chain, and five fathoms of 
line. 
Sails. 

Awning and stanchions. 
Tent awning. (See Drawing.) • 

N. B. — In order to avoid delay and confusion when boats are called 
away for service, it is recommended that the articles required by the fore- 
going lists should be kept separately in the store-rooms, in convenient 
packages for stowage in the boau and protection against the weather. The 
contents of each package must be marked on it, tc^ether with the name 
of the boat for which it is intended. Particular attention should be paid 
by the Executive Officer of the vessel to the best and most compact stowage 
of all articles reqnired for boat expeditions, which will, necessarily, vary 
according to the size of the boat and the nature of the service she is to 
perform. Th.e occasions will be very rare when all of these articles are 
required at the same time. 



10 EXERCISE AND MANCEUVBB 

FORM OF EXERCISE AND MANCEUVRE 

FOR THE BOAT-HOWITZERS OP THE UNITED STATES NAVY. 



NOMENCLATURK 

19f Thb Cabcabbl is the part of the gun in the rear of the baae-ring; 
and is composed of — 

The breech-plate. 

The knob. 

The neck. 

Base-ring. 

Cyliader. 

Chase. 

Loop, with hole for bo1t« 

Lock-lngs. 

Mass-sight. 

Mass for breech-sight. 
The BoBK inclades all the part bored out, viz, : 

Cylinder of bore. 

Chamber. 
These gans mast not be polished bright 

BOAT-OARRIAGE COMPLETE, oonaists of- 

Bed. 

Slide. 

Co m pressor- plate. 

" bolts. 

*' handles. 

Lugs for loop. 

FIELD*OARRIAGE COMPLETE, conBista of- 

Axle. 

Trail. 

Braces. 

Supports for transporting boxes. 

Lngs for loop. 

Trail-wheel or runner. 

Bolt for do. 

Socket for handspike. 
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Elevator. 

Disk of elevator. 

Box for elevator. 



EXERCISE OF THE BOAT-HOWITZER. 

20* Willie preparations are in progress for clearing out the boats, the 
Officer of each boat will see that the howitzer, and its varioas equipments, 
are also in readiness. -The Jonior Officer or Officer of the piece will attend 
to the gan itself and its carriages. 

The Quarter Gunner will get up the ammunition from below ; also the 
lock, sights, sponges, spare fuzes, ammunition-pouches, and primers. Spare 
article box. 

This will be the proper time for examining the shrapnel and shells, 
which must receive the particular attention of the Officer who is to com- 
mand the boat. 

The Captain of the gun will look after the traverses, tracks, and pivot- 
plates. 

The Coxswain will have ready the thwarts, oars, masts and sails. 

When the boat has been cleared for hoisting out, lay the thwarts and 
traverses, and bolt the pivot-plates on the bows and quarters ; if the stem 
and stem pivot-plates interfere with the purchases, they can be secured after 
the boat is in the water. If the field-carriage is to accompany the gun, lay 
the wheel and trail tracks. 

In a sea-way, it may be better to place the howitzer in the launch, lay- 
ing it athwartships, and bolting the two ends of the slide into the bow 
pivot-plates, which will hold it perfectly firm. 

As a general rule, the howitzer is not to be handled separately from one 
of its carriages. It may be hoisted into the launch on either field or boat 
carriage, as circumstances may dictate. 

When the boat-carriage is preferred, sling it with a stout strap passed 
through the loop-lugs and brought up round the gun, into which hook the 
purchase ; previously shove the bed a little towards the rear end of the 
slide, so that the carriage will hang square, and set the compressors tight 

When the boat has been hoisted out, the howitzer, its ammunition, and 
equipments, should be stowed in it conformably to the requirements of the 
occasion. 

Ordinarily, the howitzer may be placed in the bow on its boat-carriage, 
bolted to the stem-pivot ; the field-carriage aft, with its wheels resting on the 
floor of the stem-sheets and bearing against the after thwart ; the trail laid 
over the quarter-rail, so as not to interfere with the steering ; and the am- 
mnnition stowed in the stem-sheets, or elsewhere, as may be most con- 
venient for trim of boat, or for its own preservation. 
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Theso arrangements can bo subsequently changed as circumstances may 
require. 

The Captain of the howitaser slings his haversack and deposits in it a 
supply of primers, a vent-bit, and vent-cloth, which are handed to him by 
the Quarter Gunner. 

The equipment of the boat will be much facilitated by assigning to each 
man special duties of preparation and providing articles. 

As the bow-oars cannot well be pulled when the howitser is mounted in 
the bow, Nos. 1 and d do not ordinarily assist at the oars. 



STATIONS IN BOAT 




m 



I t^' 






^'1 



7 



> 



n 



> 

c 
z 
o 



^ 



.^. .■//„,..//•„/,/,./„ 



■ hiln-.s l):i, in 



OF BOAT-HOWITZERS. 



18 



STATIONa 

21* For 20 men the stations in the boat and at the howitzer will be as 
follows ; if fewer are employed, the higher numbers are to be omitted : 



BOAT. 

Stations, 

Quarter Master, Steru-Sheets. 

Quarter Gunner, Ammunition. 

Cockswain, Helm. 

Chief of Piece, Bow. 



Fort. 
1. 



Starboard. 
Bow-oar. 

If the lock and sight are on left 
side Captain will take station on 
port side. 

2. Bow-oar. 

3. 

4. 2d oar. 



6. 

6. 3d oar. 

7. 



8. 4th oar. 

9. 

10. 5th oar. 

11. 

12. 6th oar. 

13. i- 

14. 7th oar. 
16. 

16. 8th oar. 

17. 

18. 9th oar. 



2d 


oar. 


3d 


oar. 


4th 


oar. 


6th 


oar. 


6th 


oar. 


7th 


oar. 


8th 


oar. 


9th 


oar. 



HOWITZBR. 

Duty. 

Signals and assists with ammunition. 
Ammunition. 

Superintends the firing. 



Captain of howitzer, points and fires 
the gun, superintends orders, and 
gives orders in absence of an 
Officer. 

2d Captain, tends vent and primes. 

Sponger, sponges and pushes home 
charge. 

Loader, receives and enters ammuni- 
tion. 

Tends forward compressor. 

Tends after compressor. 

Train rope. 



Runs field-carriage forward when 

landing. 
Runs field-carriage forward when 

landing. 



Officer of boat directs the whole of the operations, or may take especial 
charge of the howitzer. 

Officer of the gun is in command of the piece, unless otherwise ordered 
by the Officer of the boat 
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(Preliminaiy Order) — "man thh howttzebI** 

22t The Captain of the gan sees that the elevator, sight and lock are in 
order for firing. 

Nos. 1, 2, 3, 4, 6, 6, 7. Trail oars. 

No. 3 goes to starboard side of muzzle, having the sponge and ramn)er 
ready. 

No. 4 goes to port side of muzzle, takes out tompion. 

No. 5 to starboard side, near forward compressor. 

No. 6 port side, near after compressor. 

No. 7 after-end of slide, and hooks training-rope. 

No. 2 tends the vent and puts in primer. 

If the gun is unloaded, it must be run in. 

I. "sposrosr 

23t No. 2 closes vent (a) 

No. 3 enters the sponge, and, pressing it firm.y to the bottom of boi'e, 
turns it round and withdraws it. (6) 

Quarter Gunner takes a round from the ammunition-box, and, if shell or 
shrapnel be used, holds it for the Officer in command of gun to adjust the 
fuze. 

II. "LOlBl" 

2lt Quarter Gunner passes forward with the fixed charge, protecting it 

under his jacket (c) 

No. 4 receives the charge from Quarter Gunner and enters it 

No. 3 pushes home to the mark on rammer-handle, (d) 

No. 2 puts in primer and covers it with his hand until Nos. 3 and 4 are 

clear of the gun. (e) 

UL " POINT 1" 

25* Nos. 5 and 6 ease compressors. (/) 

All six men and Captain of gun run out the howitzer, {g) 

Nos, 5 and 6 then tighten compressors. 

Officer of gun puts up the sight as directed by Officer of boat (A) 

Captain of gun brings the elevation within the limits of the boat*4 

motion, and causes No. 7, with the assistance of some others, to train nearly 

to object if the boat is under way. 

IV. "FIEBI" 

2ifl If the boat has motion, or is under way, a discretionary execution 
of this order is necessarily implied. 
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The assumed elovatioD having been given by the elevator, a slight 
motion of the helm is made to sweep the piece laterally, so as to cross the 
object. 

The Captain of the gan closely watches this movement, with his eye 
down on the sights, and holding the lock-lanyard firmly, draws it as soon 
as the sights coincide with the object. 

Immediately after firing he coils np the lanyard and pulls from the vent 
any pieces of the quill that may remain, and also enters the bit to clear it 
entirely throngb. (») 

NOTES TO THE FORM OF BOAT EXERCISE. 

27fl (a) The necessity for closing the vent is a mooted question ; but as 
tbe operation itself is a slight one, having no appreciable effect in compli- 
cating or delaying the manoBuvre of the gnn, it is not deemed advisable to 
omit it in this " Form." An equally sure method, is merely to lay a piece 
of nntwilled woollen cloth over the vent, and press it down with the hand ; 
or else turn the lock on it, and hold that down. 

(b) Too mucb care cannot be used in sponging, as a premature explosion 
endangers life and limb. A moist sponge is to be preferred, for contact with 
it must surely extingnish every trace of fire in the bore. 

It may be considered as a safeguard against accident, for during many 
years* practice, in proving pieces and exercising the men to fire rapidly — 
ordinarily, seven or eight times in a minute — not a single instance of prema- 
ture explosion has occurred. 

(c) The head of the fuze-composition fnust be guarded against moisture 
from the fingers, rain, or spray of the sea; otherwise, there will be a fiulure 
to ignite. 

(d) The ammunition is never to be struck with the rammer-head, but 
pushed home, and with very moderate force ; particularly omitting a very 
common practice of forcing the chaise after it reaches the bottom of tbo 
bore. In pushing home the charge, No. 2 should always keep his body 
at the side of the chase, and not before the muzzle. 

(e) It is not necessary to pierce the cartridge when percussion-primers 
are used ; their fire being always sufficient to pass through it. 

(/) It is only necessary to give tbe compressors a turn, or a part of a 
turn ; this will relieve the nip completel}', and time is saved subsequently 
in compressing. 

(g) Some will take hold of the standard of the carriage-bed that receives 
the loop of the piece, others of the breech or bed, as may be convenient, to 
run out the gun. 

(A) In tightening the thumbscrew that holds the breech-sight in posi- 
tion, do not turn it too hard ; the thread may be stripped by continuing to 
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do 80. Tbe sight may descend by the shock of the discharge, but this is 
of no moment 

In point-blank firing, the breech-sight is not required; the eye most 
then range along the cylinder and muzzle-sight 

(t) The charge may not be fired ; if this arises from not properly draw- 
ing the lock, it will be evident at sight, as the wafer of the primer will not 
flash ; in this case No. 2 throws back the lock. ^ 

If the primer explodes without acting on tbe charge, care must be taken 
not to approach the piece too soon, as it may only hang fire, and tbe recoil 
will injure any one in tbe way of it. After a seasonable pause, the Captain 
of the howitzer will remove the residue of the primer, pass the bit down the 
vent, and insert another primer. 

PTVOTINO THE HOWITZER. 

28* The sweep allowed by the stem-pivot is about one point and a half^ 
starboard or port ; if this is not sufiicient to train the piece on the object, 
without diverging too much from the course or position of the boat, then 
the bow-pivots may be used. 

The OflScer of the boat gives the order — 

*' PIVOT ON TBS PORT (OB STAHBOARD) BOW 1" 

29t No. 7, with tbe assistance of the others, trains the rear end of the 
slide into the bow-pivot which is not to be used. No. 2 bolts it in. No. 8 
draws bolt out of stem-pivot, and, with assistance, draws round the forward 
end of the slide into the pivot to be used ; drops in the bolt No. 2 with- 
draws the bolt from rear end of slide. 

The sweep on the bow-pivots includes an arc of about 120 degrees. 

It is not advisable to train the howitzer more than a point abaft the beam 
if forward, or more than a point forward the beam if aft ; as the accidental 
explosion of a shell near the muzzle, and even of a shrapnel, might be 
dangerous to those in the boat 

On the bow-pivot, the piece may be pointed nearly from the direction 
of the keel to a little abaft the beam^ 

SHIFTma THE HOWITZER. 

M* If the howitzer does not bear on the object with such assistance as 
is admissible from the helm, then the Officer in command may direct it to 
be shifted to the other end of the boat 

The light 12-pounders, with their boat-carriages, average 660 pounds 
each ; and can be transported by hand from one end of the boat to another. 

With their boat-carriages, the 12-pounders of 750 average 1,200 pounds 
each; the 24-pounders about 2,000 pounds, and will probably bo more 
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coQveDiently managed, especially if the boat has motiOD, by placing rollers 
2^ to 2} inches in diameter on the tracks laid for the field-carriage. On 
these the boat-carriage can be shifted from one end of the boat to the other, 
using light falls to keep it under command* 



DISEMBARKATION OF THE HOWITZER. 

I '' PBSPABS TO LAND I** 

Sit The Quarter Gunner fills the pouches with one round each, and passes 
them to the men, each of whom, except Nos. 1 and 3, slings a pouch over 
the right shoulder, and buckles the strap as short as possible, so as to kc^p 
the ammunition clear of the water when leaving the boat. 

The Captain of the gun also shortens the strap of his haversack 

''nun. BOW AXD stroeb oabsI" 

S2t Nos. 1 and 2 adjust the bed of the boat-carriage to its proper place 
on the slide for shifting ; pUce the muzzle-block, and make the muzzle bear 
on it by means of the elevator; pass the strap around the neck of the cas- 
cabel and put the shifting-spar through the strap; the Quarter Gunner, 
assisted by the men from the after oars, raises the field-carriage up on the 
tracks. 

XL "trail!" 

SS* The boat being beached in season, the men trail oars and jump to 
their stations. 

Nos. 8 and 4 over the bow to adjust the skids, which are launched by 
Nos. 6 and 6. 

No. 2 attends the elevator. 

No. d attends the muzzle. 

Nos. 8, 10, 11, and 18, the shifting-spar, assisted by as many of the crew 
as can take hold. 

No. 7 draws the loop-bolt. 

The Stroke Oarsmen run the field-carriage forward, the Quarter Gunner 
guiding it on the track by the trail. 

nL **BBXn THX HOWrrZEBl*' 

SI* Nos. 1 and 2 clear the elevator ; heave up the breech of the gun by 
the spar; Nos. 5 and 6 back the bed on the slide; run the field-carriage a 
little forward, so that its lugs come under the loop of the howitzer; lower 
the piece ; put in the loop-bolt and elevator; hook on the drag-rope and ship 
the trail-handspike in its socket. 
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IV. "LAror 

tS. N08. 5, 6, 7, and 8 now jump out of the boat, and, with Nos. 3 and 4, 
divide to each skid ; not standing between them, bat keeping outside of 
them. The Stroke Oarsmen wheel the piece up to the gunwale by the 
spokes, the Quarter Gunner guiding the trail by the trail-handspike, and 
the rest of the crew take hold of the drag-ropo to ease the gun down from 
the bow, the Quai-ter Gunner still guiding it down the skids. 

When down off the skids and on the bottom, the drag-rope is hooked 
around the axle, and the howitzer run up on the beach. 

The Captain of the howitzer superintends and assists whenever it may 
be necessary. 

The sponges and rammers are now to be attached in their places on the 
trail. 

The transporting-bozes will also be filled. 



EMBARKATION OF THE HOWITZER. 

M« When the howitzer is to be embarked, the transporting-bozes should 
be taken off and put in the boat separately. 

The men nnsling the ammunition-pouches, and pass them into the boat, 
which is to be brought to a convenient distance from the beach, and the 
skids laid .and secured. 

The field-carriage is then pointed with the trail towards the boat, and 
drawn down to the skids, with a wheel resting on each. 

Nos. 3, 4, 6, 6, 7, and 8 divide at the wheels, and take hold of the 
spokes, so as to assist the carriage up. No. 14 ships the trail-handspike 
and tends it with No. 15. The rest of the men get into the boat and take 
hold of the drag-rope. At the word ** Hbayb I" the men at the wheels bear 
the carriage up on the skids, those in the boat haul on the drag-rope, and 
the two at the trail bear it up, so that the Quailer Gunner, who stands at 
the bow, can get hold of the trail-handspike and guide the carriage fairly. 

When the howitzer is in the boat, the skids are unhooked and put in the 
boat by Nos. 3, 4, 5, and 6. 

The howitzer may now be shifted to the boat-carriage, by reversing the 
process already described in orders Nos. 1, 2, and 3, for shilling to the field- 
carriage. 
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17, EXERCISE WITH HOWITZER ON FIELD-OARRIAQE. 

6uN*s Crew. 



Stations. * 

Quarter Gunner. 

No. 1. Captain, rear of breech, to the 
right (or lefty depending on the 
position of lock and sight). 

2. Rear of breech, to the left. 

3. Right side of mozzle. 

4. Left side of muzzle. 

5. Rear and outside of right 

wheel. 

6. Rear and outside of left 

wheel. 

7. Five yards rear of right 

wheel. 



8. Five yards 

wheel. 

9. With No. 7. 
10. With No. 8. 



rear of left 



spare 



Duty. 

Charge of ammunition and 

equipments. 
Captain of piece — points and fires 

the howitzer, superintends orders, 

and gives orders in absence of an 

Officer. 
Closes the vent, puts in primer. 
Sponges and rams home. 
Receives and enters ammunition. 
Assists at right wheel. 



ammunition, assists at left 
wheel. 

Assists at right wheel, attends 
bolt of trail-wheel and trail-hand- 
spike. 

Passes ammunition, assists at left 
wheel. 

Assists at right wheel. 

Assists at left wheel. 



(Preparatory Order) — "man thb HOwnzEBT* 

88* The men go to their stations as above designated, the Captain of the 
howitzer with his haversack, previously supplied, and all the men, except 
Nos. 1 and 3, with one round in a pouch. 

No. 3 takes the sponge and rammer. 

No. 6 unbolts trail-wheel, and ships handspike in its socket of trail. 

The transporting-boxes, if there be any with the howitzer, are to be de- 
posited about twenty-five yards in its rear, in charge of Quarter Gunner. 

The drag-rope is deposited with the ammunition-boxes. 



L "spoHcmr 

S9fl No. 8 enters the sponge, and, pressing it firmly to the bottom, turns 
it round and withdraws it. No. 2 serves the vent 
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Qaarter Ganner takes a round from the ammanition-box, or from the 
pouch or passing-box of one of the men ; and, if shell or shrapnel be used, 
holds it for the Officer in command of the piece to adjust the fuze. 

n. "load!" 

I0« The charge is to be passed along by the Quarter Gunner to No. 8, 
and by No. 8 to No. 6, and by No. 6 to No. 4, who enters it into the 
muzzle. 

No. 3 pushes home to the mark on rammer-handle. . 

No. 2 puts in primer, and covers it with his hand until Nos. 8 and 4 
have withdrawn to their stations outside the wheels. 

m. "poikt!" 

41 • Officer of gun puts up the sight, as directed by Officer in command. 

The Captain of the gun gives the piece the proper elevation with the 
screw, and causes No. 7 to train the gun with the trail-handspike to the 
desired direction. He then withdraws as far as the lock-lanyard permits, 
standing on the quarter of the breech, and outside of the wheel. 

No. 2 stands outside of the left wheel. Nos. 3 and 4 fall back, and 
the remainder of the gun's crew take the stations first assigned them. 

lY. "waBl" 

42f The Captain of the howitzer instantly draws the lanyard at the word. 

No. 2 closes the vent. 

Nos. 4, 6, and 8 go to the left wheel ; 5, 7, and 9 to the right wheel, 
taking hold of the spokes, ready to wheel the carriage forward, as may be 
directed by the Officer in command. 

(Concluding Order)— " seoubb zbb HOWirzsBt" 

4S* The Quarter Gunner secures the transporting-boxes, and gets ready 
the lashing. 

The Captain of the howitzer coils the lanyard around the lock. 

No. 7 bolts the trail-wheel. 

No. 3 may carry the sponge in his hand if the fire is merely sos- 



No. 7 may also carry the trail-handspike. 

Nos. 8 and 9 hook on the drag-rope, and lead its parts fair for taking 
hold. 

Wheel the piece to the ammunition-boxes, and place them on the axle. 
The piece is now ready for any change of positioq. 
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REMARKS ON THE USE OF 2SAVAL LIGHT ARTILLERY. 

44« The facility with \vhich the Naval Howitzers are handled is apt to 
cause a misconception of the purposes for which Naral Light Artillery 
should ordinarily be used on shore; which are, to be landed from boats 
in such numbers as may be required, or admitted by circumstances, snp- 
ported by the seamen and marines of a squadron, and not to be assembled 
as a battery, to replace, or be substituted for, regular field-artillery. 

45* The force landed should be handled as light infantry, for which the in- 
dividuality of sailor-life so well fits the men ; while the character of the gun, 
and the usually broken nature 9f the shore-line renders this formation 
necessary. 

46« Open order in approach, in landing, in motion, and in action, is there- 
fore advisable; because a compact formation requires too much attention to 
position, distances, and alignments in any of them, with more perfect drill 
than can well be obtained ; and which, under fire, exposes too much of a 
mark to every shot fired. 

47t The evolutions in the field should constitute but a small part of the 
general system of drill, either with a single howitzer or a battery, and 
should be assimilated to those of light infantry, — ^that is, t^ie, most ex- 
tended order that the ground admits of, — never massing the guns in close 
order, but habituating the seamen to open out with them in skirmish- 
ing order, keeping on their flanks, never in their rear, using every cover 
of ground, trees, or, if time will admit, throwing up some earth as a pro- 
tection against riflemen or the wide-spread fire of shrapnel, — while at the 
same time the fire is concentrated to prevent attack on the pieces in detail, 
or is dispersed, as may be required. 

48« Such a drill will best develop the scope and efiSciency of the gun as a 
naval arm, and will render most effective the peculiar advantages of its light- 
ness and mobility in rapid movements. 

49* Evolutions in action, or preparatory thereto, should always be per- 
formed with the ammunition in the pouches ; it being a common error in the 
service to use the ammunition-boxes at such times, when they are only 
designed for service out of action. 

50* If liable to be attacked, all the ground within musket range, especially 
if it is broken by ravines, should be reconnoitred, particularly on the flanks ; 
and, if possible, all the approaches by which the enemy, and particularly 
cavalry can approacli, should be obstructed ; and all obstacles to a retreat or 
change of position removed. 

Alt Although commanding positions are to be preferred, the top of a hill 
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Khoald Dot bo chosen where the men and pieces are relieved against the 
sky, forming a much better mark. 

52* Shell and Shrapnel produce a greater moral effect than grape or 
canister, and in general a greater real injary, as the latter are generally fired 
at too great distances. 



NOTES ON THE USE OF BOAT-HOWITZERS. 

5S* N. B. — Before equipping boats with howitzers, notice attentively 
the Hints for General Service, commencing at page 146, Boat Armament 
of the U. S. Navy, and Suggestions for Landing, of that system, which 
relate more especially to the condition and management of boat-guns. 

54« Too much care cannot be taken to be fully provided, and to have 
each detail in good condition ; for, after the boat has left the ship, it may 
be impossible to compensate for failure in some seemingly trivial article. 

U* The chief purposes of naval light artillery are : 

1. To attack small vessels that are lightly armed, and furnish but slight 
protection to the crews. 

2. To contend with other armed boats. 

3. To cover the landing of troops. 

56t The landing of seamen is rather a remote contingency in the naval 
service, and should never be resorted to when opposed by good infantry, or 
when the object to be attained would take the seamen too far from their 
boats, which should be the base of operations. 

57fl Boat-Guns. — No tackles are required to run out 12-pdr8.; but 24- 
pdrs. may possibly require them. 

58* The hole in the cascabel for reeving a breeching has been purposely 
omitted in howitzers, as hitherto the use of a breeching has not been found 
necessary. Should one be required, a thimble may be fitted to the neck of 
the knob to serve in place of this hole. 

With a breeching, the piece may be fired as if on an ordinary carriage. 

69. The recoil is controlled by compressing the slide between the bed 
and the lower plate. It is necessary, however, that the surfaces of the 
carriage in contact should be plane. If they are not so, dismount the gun 
and examine them, and where the wood is worn smooth, remove it in the 
slightest manner, and correct the surfaces generally. In making the surface 
plane, it is by no means necessary that it should be rendered smooth. It 
ought to be as little so as possible for the present purpose. 

60i Fixld-Carriagb. — In order to moderate the recoil on smooth ground, 
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take oat the axle or pin of the trail-wheel and tarn the wheel np on the 
trail. 

For using the howitzer on shore, two transporting^boxes are sapplied, 
placed on a sapport and lashed to the axle of the field-carriage. When 
more than a single piece is landed, it may be fonnd convenient to secure the 
trail of one field-carriage to the axle of another, and then, by means of pieces 
of stnff, or boat's spars, secured from axle to axle, to place the ammunition- 
boxes, provisions, and pouches upon them. 

(!• Shrapnel may be effectively used where the dispersion of common 
canister becomes too great and its effects feeble. It takes the place of 
common shell, to a great extent, when uncovered masses of men are in 
view, and is designed to burst in front of troops, at just such a distance and 
height as to disperse the balls among them. 

(2fl Similar terms are used in marking the sight and the fuze. Thus, 
if the fuze be adjusted to 2 seconds, and the piece elevated by the sight 
raised to the line on it marked 2 seconds, then the shrapnel will burst about 
500 yards from the piece, and spread its balls from that point to a con- 
siderable distance further — effectively at least 160 yards. 

The adjustment of the fuze to the distance and the altitude of explosion 
are regulated to the elevation ; and, therefore, the three conditions to good 
effect may bo said to depend mainly on a correct knowledge of distance. 

C3t The 12-pdr. shrapnel contains 80 musket-balls, and if its explosion 
occurs at one hundred or one hundred and twenty yards in front of and 
fifteen to twenty yards above the object, one-seventh of the number of balls 
may be relied on to take effect upon an object 20 by 10 feet in size. 

64t Shells may be advantageously substituted for shrapnel when the 
hostile force is sheltered, especially by such quarters as small craft or mer- 
chantmen afford, or when material of any kind is the object of the fire. 

85t At two hundred yards canister, only, is required. 

In case of a want of canister, the shrapnel or common shell famishes an 
excellent substitute by cutting into the magazine of the Bormann fuze, which 
will cause it to explode at the muzzle. 

66* When provided with the Bormann fuze, the shrapnel, or shell, as 
issued, is complete. The upper surface of this faze is graduated into seconds 
and fourths of seconds ; and it is only necessary to lay bare the composition 
contained in the fuze, by the cutting-tool, to prepare the projectile for 
instant use. In this respect the Bormann faze has an advantage over the 
ordinary fnze. The length of the fuzes limits the distance within which the 
fire of these guns is considered as effective. 

(7* The introduction of the 12-ponnder rifled howitzer has greatly ex- 
tended the accuracy and effective range of the boat and field artillery. 
11 
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Solid shot and shell have sufiScient penetration to be effective against 
ordinary wooden vessels at any distance which the elevation allowed by the 
respective carriages will reacL See Tablb or Ranobs. 

The shrapnel has sufficient velocity at 2,000 yards to disable men and 
horses. 

Hitherto no certain or efficient time-fuze has been adopted for rifled 
howitzers. 

There are objections to firing grape and canister from rifled gans, as the 
grooves are injured thereby, and the rotary and irregnlar motion given to 
the mass diminishes its effect. If ascd, the balls should be of lead or zina 

989 Fixed ammunition is preferable, on the score of greater convenience, 
and of avoiding difficulties. 



For Mak(suvrss of Boats Armed for Service, sec ** Naval Howitzers 
Afloat ;" by Conunander Foxhall A. Parker, U. 8. N. 
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LANDING SEAMEN, MARINES, AND HOWITZERS 

•FOR EXERCISE OR SERVIOE ON SHORR 

60f As the efficiency of seamen when landed in any considerable nnmber 
depends most materially npon a proper system of organization and training 
previooA to their being landed, and withoat which they are inefficient, the 
following system is recommended : 

70i The small-arm men are to be formed into companies of 80 men,* with 
fonr petty officers. Each company to be commanded by a Lientenant, with 
two other officers. The company to be snbdivided into two platoons, and 
each platoon into two sections, and to be exercised in such movements as 
are absolutely necessary to manoeuvre as a company and in battalion, by 
the officers who are to command them. 

71. Small vessels should furnish a platoon of 40 or section of 20 men, 
that the companies formed by their aggregation may be of equal strength. 

72fl The. companies when landed are to fall in, and number from the 
right according to the seniority of the Captains of their respective ships, 
so that they at once will fall into their pUces according to their nnmber 
when landed. 

73f Each ship landing two companies is to be prepared to land with the 
small-arm men six Pioneers — 2 with a saw and axe each, 2 with a pickaxe 
and spade each, 2 with a small crowbar and sledge-hammer, or such in- 
trenching or other tools as the nature of the expedition may require ; the 
tools to be slung on the men's backs ; smaller detachments a proportionate 
number. 

74i The ship's bugler, if she have one, or drummer, will be sent with the 
men. He is to be able to sound the *' Assembly," ^'Retreat," "Close," 
"Extend," *' Commence Firing," and ''Cease Firing," which sounds the 
men are to be accustomed to on board ship. 

/ 75f If the men are likely to be on shore during the night, they should 
have a haversack and blanket slung across their shoulders. 

7(i As muskets are apt to miss Are the first time if not properly clean, 
the greatest precaution is to be taken to see that the nipple is perfectly clear 
before loading ; first, by blowing down the barrel and placing the fln;^er 
before the nipple, to feel that the air passes through it, and afterwards 
snapping a cap off to dry up any oil or moisture that may be in the barrel. 
To avoid accidents, it is better not to cap the muskets until after landing. 
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77f When field-pieces are landed, the gans shall bo numbered from the 
right in the same manner as a company. 

78t One or more armorers should be sent with each landing party with 
cleaning-rods, screw-^lriyers, and spare nipples. 

79t The boats shoald be formed in divisions, according to the seniority 
of the Captains of their respective ships^K>r of the Commanding Officers of 
the divisions — numbering from the right The seamen and marines, having 
been told off in companies previous to leaving their ships, on landing they 
will form immediately in the same order. 

80* The howitzers being mounted as boat's guns and prepared for land- 
ing, are brought at once into action, or remain in the boats, according to 
circumstances. 

81 • Each division of boats should have a distinguishing flag; and 
scaling-ladders, intrenching tools, and other implements, should be carried 
by designated boats. 

82* The boats will always land a boat's length apart. Before leaving the 
ship four boat-keepers should be appointed to each boat carrying a howitzer, 
and two for the others, with an officer in chaige of each division of boats, 
who are on no account to leave them. Should there be a pwbability of 
the landing party being attacked on a re-embarkation, the boats should be 
hauled off to their anchors, with a long scope of cable, having a stem-line 
to the beach, and a man in the boat to veer in, that the troops may be 
readily embarked. The officer left in charge of the boats should be careful 
to avoid being surprised ; and, if circumstances admit, strengthen his 
position by cutting down trees and throwing up small breastworks a short 
distance in front 

88* A fast-pulling boat with Medical Officers will attend in rear of the 
line, designated by a yellow flag. 

84* Should the distance from the point of landing be considerable, the 
boats of each division, in tow of each other, lightest boats leading, will fall 
in — the leading boat of each division abreast (Art 72), leaving space for the 
whole line to form abreast when ordered. On approaching the beach the 
tow-ropes should be cast off, and the launches with howitzers dress up in 
line ready to open fire, if necessary, to clear the landing. The officer in 
command will commence firing from the howitzers when he thinks fit ; but 
no musketry is to be fired without special orders. 

85* When the Commanding Officer perceives the beach to be clear, or 
when he considers it proper, he will order ** Cease firing I" and direct the 
boats with skirmishers and light howitzers to pull in and land as quickly as 
possible. On landing they will immediatelv extend, advance, and seize the 
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first cover Dear the beach, if there bo any, bat will not open fire till the 
OfScer commanding them soands *' Commence firing." The main body then 
pall steadily in and land, forming line in rear of the covering party. The 
howitzers form on the flanks of their divisions, or as ordered. Pioneers and 
scaling-ladders as ordered. The main body being formed, will advance in 
line or column, according to circumstances, preceded by the skirmishers 
firing, if necessary. When firing in close order the front rank shoald fire 
kneeling, as, owing to the shortness of maskets, accidents frequently occur. 
Under certain circumstances, as advancing on an open beach, the boats 
might be employed on the flanks to cover the advance or retreat. 

8(« Should the boats be employed for the disembarkation of troops, the 
same arrangement should be made. It will then be desirable that every 
boat should carry a flag similar to that of the Comnianding Officer of its 
division ; and, when in lai'ge numbers, the boats should also be painted 
according to the colors of the flags, that the troops may readily know their 
own boats. 

87* The re-embarkation should be conducted on similar principles to the 
disembarkation — the skirmishers and light howitzers extending in rear of 
the line, which will then pass through the intervals, forming again, if neces- 
sary, to support the skirmishers, who will retire firing, and re-form in rear of 
the line. The main body will then embark, followed by the covering party 
under cover of the boats' guns. 

88* When landing in a heavy surf, the ammunition should be put in one 
or more small powder-tanks, with the lids well screwed down. 
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CHAPTER I. 
ORDNANCE AND ORDNANCE STORES. 

!• All articles of Ordnance and Ordnance Stores, when duly deliirered at 
any Navy Yard, are to bo borne on the books of the Inspector of Ordnance, 
and duly accounted for, according to such regulations aa may, from time to 
time, be established by proper authority. 

2t He will make monthly estimates and requisitions for all materials and 
articles which may be required by the master workmen in the Ordnance 
Department, and which he may deem necessary ; which requisitions are to 
be forwarded to the Chief of the Bureau for his approval. 

No articles are to be purchased without previous requisitions, nor any to 
be used until duly inspected, approved, and receipted for. 

Before reception, every article shall be carefully examined by the master^ 
workman in whose department it is required, and such other person as the^ 
Inspector shall appoint, and compared with samples, to see that it con* 
forms to the standard, and is, in quantity and quality, as called for by the 
requisition or order of the Bureau for it^ delivery. 

He will keep on hand standard Patterns and Drawings, approved by the 
Bureau of Ordnance, to which all articles of manufacture or issue shaU 
strictly conform ; notifying the Bureau of any discrepancies therefrom in 
articles received from other Yards, that unauthorized variations may be 
checked and the manufactures of each Yard be identical 

8* The Inspectors of Ordnance at all Navy Yards shall have the imme- 
diate custody of all articles appertaining to ordnance, and they shall be kept 
in suitabie places, separate from the other articles in the Yard. 

And they will promptly inform the Bureau of all orders received from 
Senior Officers, which may in the least affect the execution of the instmc- 
tiona given by the Bureau in relation to their duties. 

4« Inspectors of Ordnance having charge of the articles above mentioned 
are, under the direction of the Commandant of the Yard, to be responaible 
for their being carefully attended to, and preserved frx>m injury. 
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5i Whenever any of tbcm shali require repairs, other than those 
which can be made in the ordnance workshops, the Inspector will ap- 
ply to the Commandant of the Yard, or to the Bureau through him, for 
the necessary means to keep all articles in his charge in order and ready 
for service, 

(• He shall require from master workmen employed on ordnance work 
reports in the required form (see blank forms) of the expenditure of materials 
and labor upon each and every object under their immediate superintend- 
ence, at which time they will make a return of all unexpended material on 
hand. They will also be responsible for all waste an4 improper use of 
material by those under their general superintendence. 

7* The Inspector of Ordnance shsU have authority over all master and 
other workmen employed on ordnance work, and dii'ect all its details. 

He will examine and certify to the correctness of all bills rendered for 
materials, supplies, or labor in the Ordnance Department, and examine and 
certify to the correctness of the pay-roll of all persons employed on ordnance 
work. 

8* No Inspecting OflScer or person employed by the Bureau is to show 
to, or leave in the way of persons not authorized by the Bureau, any draw- 
ing, descriptions, or dimensions of guns under contract, nor to permit the 
examination by such persons of the guns themselves. 

9* The resident and other Inspectors are to inform the contractors of this 
strict requirement on the part of the Bureau, and to request them to cause 
it to be rigidly enforced by ail persons under their control 

10* It is most positively forbidden to communicate any information what- 
ever in relation to ordnance matter^ or to show or describe ordnance work, 
of any description, to any person not in the employ of the government^ un- 
less by superior authority. 

Inspectors are also directed not to hold correspondence in writing with 
manufacturers, contractors, or other parties in relation to ordnance sup- 
plies, unless specially directed by the Bureau. 

OfScers on Ordnance duty will give no official opinion, to Inventors or 
others, upon the merits of any invention appertaining to Ordnance, which 
may be submitted to them officially or unofficially for examination, unless 
by special direction of the Bureau of Ordnance. 

All such opinions will be forwarded to the Bureau, to whom parties most 
be referred for information. 

11* The Inspectors of Ordnance at the several Yards and stations are 
required to enjoin upon all their employes the strictest secrecy in relation to 
every thing connected with their duties. No information whatever is to be 
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given to any one in relation to the prices of articles, the dctaib of work, or 
the condition of ordnance or ordnance supplies. 

Any breach of this order is to be followed by prompt dismissal from 
employment 

12* Whencyer any ordnance stores shall be furnished to vessels, or for 
any other purpose, the Ordnance Officer shall take proper receipts for them 
from the officer to whom they are delivered These receipts shall be signed 
at the Ordnance office, and the commander is required to ascertain before 
sailing if the proper officers have signed all receipts and vouchers. 

ISfl The Ordnance Officer will deliver with them an Invoice of the num- 
ber and cost of such stores, retaining a receipted duplicate, approved by the 
commander, to be forwarded to the Bureau of Ordnance. 

One Ledger, one Invoice, and twenty blanks for Quarterly Returns to the 
Bureau of Ordnance, are to be furnished each vessel fitted for sea. 

If any articles are purchased abroad, or obtained from other stations after 
the vessel is regularly fitted for sea, they should be duly entered in the 
Ledger, and a note made therein stating when, and from what source re- 
ceived ; and, if practicable, their number and cost should be inserted in the 
Invoice of other articles supplied the vessel. 

lit A separate list shall be furnished to all commanders of vessels of the 
ammunition furnished, which list is to be returned to the Ordnance Officer 
of the Yard to which the vessel shall return, with any additional supplies 
which she may receive during the cruise entered on it 

15. The allowances which are prescribed for the different classes of ves- 
sels in the Table of Allowances are not to be exceeded, except by the express 
sanction of the Chief of the Bureau of Ordnance. 

!(• It shall be the duty of any commander of a vessel, before making or 
approving requisitions, to examine the allowance table and expenditure 
books, to see that the amount required, together with that on hand, docs not 
exceed the allowance, and that the articles required are allowed. If these 
articles are not allowed, or are in excess of the allowance, but are, in his 
opinion, necessary for the use of the ship under his command, he will state 
on the requisition, opposite the article, '*in excess of allowance,''. or, ''not 
allowed,'' and the reason why considered necessary, before sending it to the 
Commandant of the Yard or Squadron for his approval. 

In case he shall neglect so to do, the Inspector of Ordnance will only fur- 
nish the allowance, and shall return the requisition for correction, calling the 
attention of the approving officer to this neglect 

17, All Ordnance Stores, except the ammunition, shall be delivered to the 
Gunner, or other officer appointed to receive them, at the ordnance store- 
houses, the Inspector of Ordnance fumishmg him with the means of trans- 
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portatioD, and men for stowing them in their appointed places on boards 
when the crew are not available for this purpose. 

In order to gaard against the loss or misdirection of Ordnanoe StoreSi 
which has frequently been found to occur whilst they were being transferred 
from the Ordnance Store-houses to vessels going into commission, or in the 
case of vessels landing their stores on returning from a cruise : 

The Bureau directs that whenever Ordnance Stores of any kind are to be 
received from or delivered on board of a vessel, a responsible officer be present, 
whose duty it shall be to take an exact account of them and see them safely 
delivered at their destination, indorsing the Receipts and Invoices with his 
name. 

For any loss that may occur in the performance of this duty, that officer 
will be held pecuniarily responsible ; and whenever any stores are found to 
be missing, the name of the officer who superintended their removal is im- 
mediately to be forwarded to the Bureau. 

The Inspector of Ordnance wiU be vigilant in seeing this order strictly 
carried out 

18* All stores landed from ships will be received at the Ordnance Store- 
houses, when all responsibility on the part of the officer delivering them shall 
cease, and a survey be held, as soon thereafter as practicable, to determine 
the quantity of stores, and the condition in which they are delivered. — (See 
form of survey.) 

When the vessel returns to a yard to be refitted or to be laid up at the 
end of the cruise, her Ledger and Invoice are to be handed to the Ordnance 
Officer of the yard for his examination, and for the use of the officem who 
may be ordered to hold a survey upon the Ordnapce Equipments and 
Stores ; and when the survey is completed, both Ledger and Invoice are to 
be forwarded to the Bureau of Ordnance with the report of survey. 

19* It having been found that in the ^* Reports of Survey" made at the 
different Navy Yards on the Ordnance Stores of vessels returning from sea, 
many articles are put down as ^^ deficient by Retams" without these defi- 
ciencies being in any way accounted for, the Bureau directs that the Snr^ 
veying Officers shall require the Gunner (or other officer having chazge of 
the Ordnance Stores, in case there be no Gunner on board) to show a just 
cause for said deficiencies; a statement of which, properly signed, is to be 
forwarded to the Bureau with the Report of Survey. In case of his failure 
to do so, he will be held responsible for the loss, and the value of the defi- 
cient articles checked against his pay. 

Where arms or other articles are lost or destroyed in action, the fact must 
be properiy authenticated by the signature of the Commanding or Executive 
Officer. 

20i Ordnance Lodgers of all vessels coming from a cruise shall be signed 
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by the Gunner or Executive OfiScer and the officer in command before leaving 
the Yard or station. 

Invoices and Receipts must invariably be given and taken of all ordnance, 
ordnance stores, equipments, and small arms, when transferred from the 
keeping of one officer to another. 

And whenever any article of ordnance is lost or mutilated, the fact shall 
be reported to the Bureau, with all the circumstances of the case, and the 
value of the same will be deducted from the pay of the person having it in 
his possession at the time, unless sufficient reason for a contrary course should 
iq>pear. 

21 • It shall be the duty of the Inspector of Ordnance (or of the officers 
who inspect a ship on her return from a cruise) to report to the Bureau the 
condition in which the articles under the charge of the Gunner may be 
transferred, that his care and attention may be properly known and appre- 
ciated. 

22t Officers upon Ordnance duty at Navy Yards may correspond with the 
Bureau on subjects connected with Ordnance duties, forwarding their com- 
munications open, to the Commandant of the Yard for transmission. 

23f The dates of all circulars, orders, telegrams, or letters to which refer- 
ence is made in corresponding with the Bureau, shall be distinctly quoted. 

And the same rule is to be observed in forwarding triplicate Bills, Bills of 
Lading, and Invoices, the date of the order or orders being written across 
the face in red ink ; and the receipt of all telegrams must be immediately 
acknowledged. 

24* The Commandants will, in forwarding communications, accompany 
them with such remarks pr recommendations as they may deem proper, and 
at any other time make such suggestions as they may consider will promote 
the public interest 

25t In shipping or forwarding stores each box or package shall be num- 
bered, and have the nature of its contents stencilled or marked on the out- 
side, and noted on the Invoice. The Invoice should in all cases of shipment 
accompany, the articles. 

All stores intended for shipment to squadrons, shall be legibly and con- 
spicuously addressed to the Conmiander-in-Chief of the squadron, and 
marked for that squadron. 
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INSPECTION AND PROOF OF NAVAL GUNS. 

26* All cannon for the navy, cast at private foundries, will be fabricated 
in strict accordance with the terms of the contract made with the Boreaa of 
Ordnance, and subject Uk the inspection of an ofScer detailed to supervise 
the opesitions. (See ** Instructions for the Inspection and Proof of Cannon, 
1864," for further details.) 

27* New guns are to be closely examined and measured, inside and out, 
for defects of metal or manufacture, and the results recorded in the pre- 
scribed forms by the Inspector resident at the foundry, as soon after being 
finished as possible, if he has not already done so in the various stages of 
manufacture, which is preferable, as the detection of- errors which pass the 
limits of toleration may save useless subsequent labor. Internal defects of 
metal will, for instance, generally be betrayed by a close exanunation of the 
core-pieces. As rust tends to conceal defects, this examination of the guns 
18 to take place before exposure to the weather. And previously to the final 
examination and proof of guns, they are not to be covered with paint, 
lacquer, oil, or any material which may hide defects of metal 

If it is ascertained that any attempt has been made to conceal defects, 
the gun or guns so treated are to be rejected without further examination. 

As the water-proof, which is of great importance in detecting defects of 
metal not otherwise developed, necessarily succeeds immediately the powder- 
proof, and can be effectively applied only in fine weather, and when the 
temperature is above the freezing-point, final inspections are to be made at 
such times only. * 



DESCRIPTIYE LIST OF IKSTRX7MENT3 REQUIRED AND USED IN THE 
INSPECTION AND PROOF OF GUNS. 

28* Ist. A mirror for reflecting the sun's rays into the bores. Two 
will be required if the sun be in the rear of the Inspector. 

2d. A lamp attached to a staff for examining the bores when the sun is 
obscured, or the guns are under cover. 

3d. A standard cylinder gauge. This is a hollow cylinder of iron, turned 
to the least allowed diameter of the bore, and one calibre in length. It has 
a cross-head at each end, one of which has a smooth hole through its axis 
to fit the staff, and the other is tapped to receive the screw in the end 
of it 

4th. A measuring-staff of steel or iron, in joints of suitable length, 
connected together by screws. Each joint is provided with a light brass 
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disky the diameter of which is 0.05 inches less than that of the bore. 
Through the centre of the disk there is a hole which fits upon a shoulder at 
the joint ; the whole is so arranged that when the joints are screwed to- 
gether the^isks between them are held firmly in place, while the length of 
the staff is not affected bj them. A steel point is screwed on to the end. 
When pushed to the bottom of the bore, the staff coincides very nearly with its 
axis. The outer joint is graduated to inches and tenths. A slide b made 
to play upon it with a Temier scale, graduated to hundredths of an incL 
On the inner end of the slide a branch projects at a right angle, suflSciently 
long to reach across the muzzle face, and, when in contact with it, to in- 
dicate the precise length obtained from that point to the end of the meas- 
nring-point on the other end of the staff. A half disk of wood, made to 
fit the bore, with a groove for the staff to rest in, placed just inside of the 
muzzle, is useful in preventing any springing of the staff. 

The point being taken off, the staff can be used with the cylinder gauge, 
to measure the distance to which the latter descends. But as the gradn 
ation is intended for the points, care must be taken in this case to allow for 
the difference. 

5th. A chamber-gauge for verifying the shape and size of conical 
chambers. 

The head should be made of close-grained, well-seasoned wood, and of 
the exact dimensions of the chamber. Two planes, crossing each other at a 
right angle, coinciding with the vertical and horizontal central sections, 
have been found better than a solid block. The edges should be bevelled. 
A metal socket in its centre connects it with the measuring-staff. Being 
pushed to the bottom of the bore, if the length coincides with that obtained 
by the point, it is obvious that the chamber is large enough, provided the 
cylindrical part has not been bored too deep, in which case a shoulder 
would be found at the junction. The edges of the gauge should be chalked 
before it is inserted. When withdrawn, if the chalk-marks are visible all 
around the chamber, it is evident the chamber is not too large. With slight 
modifications, this arrangement may be applied to the slope of cylindrical 
chambers, and to the curve at the bottom of the bore of any guns. Should 
the inspection of guns with conical chambers or slopes take place at the 
foundry, an examination of the chamber reamer will be very satisfactory. 
If found correct in size and shape, the impossibility of making the chamber 
too large will be apparent. 

6th. A star-gauge, for measuring the diameters of the bores and of cylin- 
drical chambers. This instrument is composed of the staff, the handle, and 
a set of points for each calibre. 

The staff is a brass tube, made in three pieces, for convenience of stow- 
age, and connected together, when required, by screws. Its inner end ex- 
pands into a head, in which are placed four steel sockets, at equal distances 
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from each other, which receive the points. Two of the sockets opposite to 
each other nre secured permancntlj. The two others are tnovable. A 
tapering plate or wedge, the sides of which are cylindrical, runs through a 
slit in the head; an aperture in the inner ends of the movable %>cket em- 
braces the cylinder, so that when the plate is moved forward or backward^ 
the sockets are projected or withdrawn. The tapering of the plate has a 
certain known proportion to its length, so that if it is moved in either direction 
a given distance, a proportional movement is imparted to the sockets, and to 
the points which they contain. It is easy to see how, in this manner, a 
movement of .10 in. may increase or diminish the distance between the 
points .01 in. Therefore there would be no difficulty in estimating, to a 
considerable degree of accuracy, a difference of .001 in. between the 
points. In general, however, the distance on the plate required to move the 
points .01 in. is about .00 in. only. 

A square sliding rod is connected with the tapering plate, and runs 
through the whole length of the tube, projecting some inches beyond the 
outer end. This rod has as many parts as there are joints in the staff, and^ 
like them, connects by screws. Each section of the rod works in its proper 
joint, through a square socket at each end, and is prevented from falling out 
by pins. When screwing the joints together, if the ends of the rod are 
pressed up to each other they become connected by the same motion. 

The staff is graduated to inches and quarters, so that the distance of the 
points from the muzzle of the gun may always be known. A centre line, 
starting from the centre of the upper socket, is marked upon the staff 
throughout its length. ^ 

The handle in use at present is of brass, made to fit over the outer end of 
the stafi^ and to connect with the sliding rod by a screw, having a huge 
milled head at the outer extremity of the handle. It may be used on either 
joint, as required. A slit through the handle permits a part of the staff near 
the end to be seen beneath. A scale on one side of the slit is graduated 
with the distance that the rod moves, to throw the points .01 in. apart 

That part of the handle containing the slit and scale is separated from the 
other part ; it is made to fit closely over it On each side there is a small 
tube ; a thread is cut in one, through which a fine screw, held by a stud on 
the permanent part of the handle, works and gives it motion ; a guide runs 
through the other. Seen through the slit is a small plate of silver inserted 
in the staff, and a fine mark upon it to show the place of zero, when the 
points are adjusted. The zero-mark on the scale is made to correspond with 
it by means of the screw just mentioned. 

The points are of steel, with a strong shoulder at one end, below which 
the screw is cut that fits into the socket in the head. A wrench is made to 
fit the other end, so as to turn the point firmly into its place. They are 
made of such a length that they will just pass into the adjusting-ring when 
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they are all in place. To this instrument belong the adjusting-rings and 
the muzzle-rest in the form of T ; of the rings there is one for each calibre, 
reamed out to the exact minimum diameter of the bore. The latter can be 
used for any class of guns. Its office is to keep the staff of the star-gauge 
in the axis of the bore. For this purpose it contains a groove, abov^) the 
perpendicular branch, to receive the lower half of the staffl There is a itiov- 
able slide on each branch, which can be adjusted to marlvs for each r:«iibre, 
so that points projecting from their rear will enter the muzzle and hold the 
rest in place. In this position the upper edge of the transverse branch coin- 
cides with the^diameter of the bore. 

A hook is pivoted on the inner side of the transverse branch, on one side 
of the groove, and so fitted that when the star-gauge is in the gun, it cm- 
braces one-half of that portion of the staff which is above tho groove. 
Therefore, if the transverse branch be placed so as to coincide with the axis 
of the trunnions, the hook thrown over the staff, and the latter turned so 
that the centre line just meets the end of the hook, the perpendicular points 
will be perpendicular to the axis of the trunnions. If the staff is then drawn 
out carefully, the measurements will all be taken in the same plane. A notch 
in the end of the hook, made to coincide with the plane of the muzzle, may 
be used for marking the distances on the staff. 

The upright branch is movable, and is made to fit into the end of the 
transverse branch, for convenience and security in packing. 

In examining the bores after proof^ it has been foimd that the greatest 
indentation occurs in general near the seat of the projectiles. But, as it is 
not always found at precisely the same point of the circle of the bore, a con- 
venient mode of searching for it is desirable. This is supplied by a disk for 
circular measurements, which may also be considered as belonging to the 
star-gauge. It is made of composition, and is divided into halves, witli a 
hole through the centre to receive the staff of the star-gauge. 

It is turned so as to fit into the muzzle of the gun closely, with a projec- 
ting lip two or three inches broad to hold it in place, an<l with cleats over- 
lapping the edges, to keep it* from going in too far. The face is a plane 
surface. The circumference is divided into as many equal parts as may be 
thought desirable, which are numbered in regular order. The centre hole Is 
reinforced on the inside by a projection which is turnri to receive a collar 
that fits closely around it, and holds the two halves i^ ether when they are 
placed on the stafil 

When ready for use, the face is in the plane of the muzzle-face. Its zero- 
mark is made to coincide with a light punch-mark on the muzzle-face, 
directly below the line of sight 

On the staff of the s{ar-gaugc a brass slide is fitted, having a thumb-screw 
to hold it in any position ; from the inner end a point extends at a right 
angle to its axis, of sufficient length to meet the points at the circumference 
12 
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of the disk ; a centre line extends from the base to the apex. The alido 
being moved so as to make its inner end coincide with any mark upon the 
staff, at which a circular measurement is required, and the center line of the 
point being made to coincide with that of the staff, it is secured by the 
thumb'screw. The point of the slide is then in the same plane with the 
perpendicular measuring-points, and its direction always indicates them ; a 
series of measurements, made before proof, may thus be compared with 
another made at the same points after proof. 

It is obvious that the determinations will not be absolutely accurate, for 
when the gun is worn, should the stationary points be pcrpcndicuh&r, the 
movable points, being then horizontal, would fall below the true horizontal 
diameter, and the measurements would be more in error than it would be 
with the points in any, other direction. Still, if care is taken to preserve the 
points at the greatest length possible, a very tolerable degree of accuracy 
may be attained. In the inspection of guns arranged on skids, the gun 
itself should be turned, which will insure accurate measurements. Care must 
also be taken not to allow the joints of the staff to become so loose that 
the coincidence of the centre line* is destroyed when they are screwed 
together. If this should occur, however, a few turns of thread, placed 
between them at the time of putting the instrument together, would remedy 
the difficulty. 

7th. An instrument for verifying the interior position of venta. 

When the vent is drilled in the vertical plane of the axis, as in the guns 
of old patterns, a simple head, shaped to fit the bottom of the bore, or the 
chamber, with a staff fitted to it-, is sufficient But for the Dahlgren guns, 
with two vents, some other plan is better. The following has been found 
satisfactory : 

A head of well-«easoned wood, which is fitted to the chamber, is attached 
to a wooden disk of the diameter of the main bore. The surface of the head 
corresponds with a longitudinal central section of the chamber; at the point 
where the projection of the vent would meet it a piece of hard wood is 
inserted. A central line drawn through its length, crossed at a right angle 
by another line at any known point from the smaller end, will afford con- 
venient points to measure from. A stout square wooden staff is attached to 
the axis of the head ; at a distance equal to the length of the bore, the end 
is jogged into the centre of a half disk of wood, which is fitted to the bore. 
The whole is so constructed that the straight edge of the half disk (or the 
chof d) is in the same plane as a horizontal section of the head. A few holes 
are bored through the disk attached to the half head, to allow the instru- 
ment to pass freely into the gun and out of it 

A wire of untempered steel, of the size of the vent, with a sharp, well- 
centred point, and a small spirit-level, are required to use with this instrument 

The gun being levelled, and the instrument being pushed to the bottom 
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.of the hoTQy the npper edge of the half disk near the outer end of the staff is 
then brought to a level • The surfitce of the half head then corresponds wit}i 
the horizontal central section of the chamber. The point of the wire being 
pushed gently to meet it, will show very accurately the interior position of 
the vent , 

8th. Profile-boards for distances in front and rear of the base line. 

Their lower edges are adapted to the shape of the gun, and the upper ones 
are parallel to the axis of the bore. 

The distances from the base-line of the several parts, and of the points at 
which diameters are to be measured, are laid off accurately on the upper edge, 
and then marked in lines perpendicular to it on the sides and lower edges of 
the profile. An iron strip is attached to the upper edge to prevent warp- 
ing, and the whole is well coated with shellac varnish^ to keep it fix>m absorb- 
ing moisture. 

Hie following instruments are used in connection with the profile-boards: 

A rule for verifying the marks, of l^uch a length that not more than one fleet- 
ing may be necessary, to be graduated decimally according to the standard. 

A small square of steel, to be used in referring the marks on the board to 
those on the rule. 

A steel straight-edge, long enough to extend across the muzzle-face, and 
several inches on the board, to ascertain the extreme length from base to 
muzzle. It is also used for the same purpose at the extreme end of th^ cas- 
cabeL 

A steel scratcher^ to mark the gun at points not otherwise indicated, 
where diameters are to be measured. 

0th. A trunnion-square of steel or iron for ascertaining the position of the 
trunnions, with reference to the axis of the bore. This instrument is a square 
with two branches, one of which is fixed and the other movable. The foot 
of each branch is in the same plane, and is parallel to the upper edge of the 
main piece which connects them. The latter is graduated to inches and 
tenth& The movable branch slides on the main piece, and may be secured 
to it by two thumb-screws. It is provided with a vernier scale graduated to 
hundredths of an inch. Between the branches there is a slide, also provided 
with a vernier graduated as before, with a thumb-screw to secure it firmly ; 
in its centre there is a sUding-point, moving vertically, with a thumb-screw 
to fasten it Above the foot of each branch there is a slit to receive the 
shank of a plate, on the end of which a thread is cut ; the lower edge of the 
plate forms a right angle with the branch, and the plate is fastened to the 
branch by a nut, at a point from the end equal to the semi-diameter of the 
trunnion, which is marked on each branch. 

When the feet of the branches, or the lower edge of the plates, rest upon 
the trunnions, the upper edge of the main piece is parallel to their axis, if 
their alignment is correct When in the latter position, the edges of the feet 
will lie close against the sides of the trunnions. 
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A graduated steel wedge is used to measore the deviation of the trunnions 
from the feet of the square. • 

10th. A trunnioo-gauge, which is an iron ring of the proper diameter 
of the trunnions. Its outer edge coincides with the diameter of the rim- 
bases. 

11th. A tmnnion-rule, to measure the distance of the trunnions from the 
base ring, or line. This is an iron rod with a head at one end, through 
which passes one branch of a small square. The centre of the rod is marked 
on the end, and the square is set so that the inner edge of the branch which 
is parallel to the rod is at a distance equal to the semi-diameter of the 
trunnion from the centre. It is secured in this position hj screws and 
clamps. 

The upper side of the rod is graduated to inches and tenths. A slide 
with a slot through it, to show the graduation beneath, traverses upon it, 
and is kept from turning by a gnide on the lower side. There is a vernier 
upon the slide, graduated to hundredths of an inch ; a thumb-screw serves 
to secure the slide at any point on the rod« That end of the slide from 
which the graduation of the rod commences has both of its sides drawn out, 
to form knife-edges ; the knife-edges and the end of the slide are in the same 
plane. When the square at the end is placed on the trunnion, the end of 
the rod will touch its side at the point of its greatest diameter. The rod 
being held parallel to the axis of the bore, with the side of the head pressing 
the rimbase, the knife-edge will be in a proper position to fall into the base 
line when moved to find it 

12th. A beam-cailiper for measuring diameters is a square of steel or iron, 
with two branches, one of which is fixed and the other sliding. The inner 
edges of the two branches, when pushed together, lie, of course, in contact 
with each other throughout their length. The beam is graduated to inches 
and tenths. A vernier is attached to the sliding branch, graduated to hun- 
dredths of an inch. The latter is provided with a thumb-screw, to fasten it 
at any point. 

The length of the beam must be rather greater than the diameter ; and 
that of the branches than the serai-diameter of the guns to be inspected, at 
their largest points. 

13th. A cascabol-block is a wooden cylinder of the proper diameter of the 
brceching-holc, the size of which it is used to verify. 

The opening between the jaws may be ascertained by measuring the iron 
block which is fitted to go between them, or by a template. 

14th. A vent-guide, to be used with vents in guns of Dahlgrcn's pattern. 

This inrtrument is made of bronze or composition. When placed upon 
the gun, one of its brhnches coincides with the ciir\'e of the cylinder, and 
the other, starting from its centre, lies along the cylinder in contact with it 
lo igitudinally. The lower edges of the branches are a right line and a 
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curved line, making two right angles with each other. The length of that 
of the transverse branch is equal to the distance between the centre of the 
two vents. The rear surface of the transverse branch is curved and quadri- 
lateral Its sides arc inclined, so that their rear edges show the exact direc- 
tion of the vents. Every point in the upper edge lies in the same horizontal 
plane. The height is sufficient to permit the edges to give an aocumte 
direction to the drill 

The upper edge of the other branch runs off in a sloping curve to its ex- 
tremity. 

A centre line is drawn through the lower edge of the longitudinal branch, 
and is continued upwards on the rear sur&ce of the transverse branch to the 
top. 

The guide being placed with its centre upon the centre mark of the gun, 
and the centre line of the longitudinal branch being made to coincide with 
the centre Une scribed upon the cylinder, the rear lower edge of the trans- 
vene branch will then coincide with the base-line, its extremities will indicate 
the centres of the vents, and the rear edges of the aides will show their true 
direction. 

15th. Yent^nges of untempered steel wire, with shoulders to prevent 
them from slipping into the venU One should be of the proper diameter 
of the vent, one of the greatest, and one of the least diameter allowed. 

16th. A vent^earcher, a steel wire of the length of the vent, bent to a 
right angle at the lower end and pointed. It is used for detecting imper- 
fections in the sides of the vents. 

17th. A semicircular protractor of metal for measuring the inclination of 
vents, or for ascertaining their deviation from the guide. 

18th. A set of templates for verifying the shape of lock-lugs, the angle of 
the rear sight mass, the curve between the base-line and the front of rear 
sight mass, that at the end of the cascabel, the b^vel of the breeching-hole, 
the opening of the cascabel, and the shape of the muzzle swell ,. 
' If the inspection should take place at the foundry, the templates used in 
chipping might be veriied and used for inspection. 

For guns of Dahlgren's pattern, a bronze model, showing the shape of the 
lugs and rear sight mass, and the position of the vents, is furnished as a 
guide to the contractors. 

19th. A standard foot-rule for verifying measures. 

20th. A foot-rule of steel for measuring the masses, the length of the 
trunnions, and for other purposea The graduation should be extended to 
each end. 

21st A set of ring-gauges, large, medium, and small, for inspecting the 
projectiles used in prood 

22d. A small beam-calliper, with outside edges, for examining the ad* 
justing rings and the ring-gauges. 
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28d. A platform balance, for weighing the projectiles used in proof, and 
for bringing the shells up to the standard weight. For use with the above 
there should be provided a bag of dry sand, a funnel, some wooden plugs for 
the fuze-holes, and a hammer. 

24th. A set of implements for loading and cleaning, viz. : 

A rammer, faced with hard wood or metal, with a graduated scale on the 
staff, near the muzzle, to show the distance of the front of the projectiles 
from the muzzle. 

A bristle sponge with a worm in its end, for ordinary use in firing. 

A sheepskin sponge, for drying the bore after cleaning it 

A gun-scraper. 

A ladle. 

A boring-bit. 

A priming-wire. 

A lock and lanyard, should navy primers be used in firing; but if friction 
primers are used, then a lanyard with a hook in its end will be required, only. 

A breeching and a couple of tackles, if the guns should be fired on skids. 

Six handspikes. 

Six buckets and a large tub, for washing out the guns. 

If the firing is made into a butt, a couple o^wheelbaTTo^rB, with two or 
three pickaxes and half a dozen shovels, will be necessary. 

25th. A searcher, with six or more points, to detect injuries or cavities in 
the bore. 

26th. A machine for taking the interior impression of vents. 

Tliis consists of a wooden head, one-half of which is cylindrical, and the 
other half is of the shape of the chamber, both being rather smaller than the 
parts of the bore that they are intended for. A staff, fiat on its upper side, 
and rounded on its under side to fit the curve of the bore, is mortised into 
the circumference of the cylindrical part of the head. A mortise is cut 
through the chamber part of the head, extending several inches in rear and 
front of th^ position of the vent Into this mortise a loose piece is fitted, 
capable of free motion upwards and downwards, the top of which is pierced 
with holes to secure the wax or composition which is spread over its sur- 
face. This movable piece rests on a wedge attached to a fiat rod running 
through a slot in the head ; there is a slot in this rod about four inches long, 
a pin passing through it into the staff. To use the instrument, withdraw the 
rod as far as the slot will permit, which will allow the movable . piece on 
which the composition has been spread to drop below the sur&ce of the 
head, and protect it Push the head to the bottom of the chamber, and 
arrange the position of the staff so that the movable piece will cover the 
vent, then press the end of the rod home. This motion will throw out 
the composition, and a distinct impression of the vent and of fire-cracks 
(should there be any) will be left upon its surface ; draw the rod back as far 
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as tho slot will allow, and withdraw the iuBtrameDt : the impreBsion, being 
protected thereby, will come out aninjared. 

Impressions of injuries or cavities in the bore may easily be taken by a 
similar contrivance. 

27th. Hydraulic pump and apparatus for the water-proof. 

Any of the various patterns of this machine may be applied to the proof 
of guns.* An iron cross4iead is secured to a stout wooden block which fits 
into the muzzle, and which has a flange or shoulder to cover the muzzle* 
&ce ; rings of caoutchouc or gutta-percha are placed between them ; an iron 
rod with a ring in one end, to fit over the trunnion, and with a thread cut 
on the other end, is used on each side of the gun, to connect the trunnion 
with the cross-head. The whole is set up with nuts, and the pressure upon 
the rings makes a tight joint ; a coupling upon the cross-head receives the 
hose, and the water is forced into the gun through a hole in the wooden 
block. Care should bo taken that the valve is loaded with the proper 
weight for proof. 

28th. Dies for marking guns. — ^A full set of figures, with such capital let- 
ters as may be required for tho inspection-marks ; these should be one inch 
in length. ^ Also, small letters of suitable size to mark *'lbs.," and a full sei 
of half-inch figures. 
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USE OP THE INSPECTING INSTETJMENTS. 

29« The guns having been freed from mst, and their foundry numbers 
noted, in the order of their relative positions, on the fiold-book, the in- 
specting officer will proceed to verify the instmments to be used in their 
measurement, if this has not been previously done in a manner entirely 
satisfactory to him. 

He will then examine carefully the guns, inside and out, for defects of 
metal or of manufacture, and note the results. 

The interior of the bore is to be examined by reflecting tho rays of the 
sun into it from a mirror or mirrors ; or, if the sun is obscured, and there can 
be no delay, by means of a spirit-lamp, or of a wax taper, on the end of a rod, 
taking care not to smoke the surface of the bore. 

The cylinder-gauge is then to be introduced, which must pass freely to the 
bottom of tho cylindrical part of the bore. If obstructed, 'the depth to 
which it reaches should be noted. 

The star-gauge is used to ascertain the exact diameter of the bore, and 
of the cylindrical part of the chamber. The bore must be measured at inter 
vals of J- inch from the bottom of the cylindrical part to the scat of tho shot ; 
of 1 inch from that point to the trunnions ; and of 5 inches from the trun- 
nions to the muzzle If any marks of the reamer or other defects are seen 
in the bore, they are to be searched for, and their depths and positions noted. 
These results are to be tabulated according to the blank forms furnished. 
The whole length of the bore is ascertained by means of the measuring-staff, 
with the point screwed on, supported in the axis of the bore by the disks 
and half-tompion. 

In the absence of this instrument, a pine rod, having the proper length of 
the bore marked on it, and the end rounded to the curve of the bottom of 
the bore, will answer as well, using a thread or a straight-edge across the 
face of the muzzle. 

The shape and dimensions of the chamber, and the position of tho interior 
orifice of the vent, are verified by means of the chamber-gauge, the description 
of which will explain its use. An inspection of the chamber-reamer will be 
generally satisfactory in determining the size and shape of the chamber. 

The vent is measured by the appropriate gauges, the smaller of which must 
enter freely, and the larger not at alL It is searched for roughness, or for 
cavities in the metal around it, by means of the searcher, tho point of which 
should feel every part of it carefully. 

Its inclination to the surface, and its position externally, are verified by 
means of the vent-guide furnished for the Dahlgren guns, and by tho send* 
circular protractor and the vent-gauge. 
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In gans of the ordinary construction, the poBition of the vent is marked 
on the profile-board, and its inclination to the surface is determined by the 
protractor and vcnt-gaugc. 

The exterior lengths of the gun arc measured by the profile-board, marked 
with the true dimensions, the differences being measured by the foot-rule, 
or, if minute, estimated by the eye. 

The exterior diameters are measured with the calipers and square, or by 
the set-gauges used in turning, and a graduated wedge. 

To verify the position and alignment of the trunnions of a gun, it is first 
necessary to ascertain, by means of the trunnion-gauge and of the calipers, 
their cylindrical form and their diameters, which should be the same, or 
allowance must be made for half the difference in measuring their axial dis- 
tances from the base-line, by the trunnion-rule, which should next be done. 
These distances should be equal, or their axes do not coincide — an error not 
tolerated. 

The trunnion-square is then placed upon the trunnions in the plane of their 
axis. The feet of its branches should coincide with the surfaces of both 
trunnions, throughout their length, above and in rear, and their inner edges 
with the faces of the rimbases. Then, with the beam-compass, scribe on the 
upper surface of the gun the distance of the axis of the trunnions from the 
base-line, and push the sliding-point of the square down, till, at that distance, 
it touches the surface of the gun, and screw it fast Then turn the gun over, 
and again scribe on it the same distance from the base-line. The square, 
being again applied, will determine whether the trunnions are above or below 
the axis of the bore, which will coincide with that of the gun, if accurately 
bored, and turned on the same centres and bearings. If the branches rest 
upon the trunnions before the point of the slider touches the gun at the 
scribe, their axis is below ; but if the point touch first, above the axis of the 
bore, by half the space between. The graduated wedge, being placed under 
the vertical sliding-point, will determine the amount If both touch at once, 
both axes are in the same plane. 

No gun can be received, the axis of the trunnions of which is above that 
of the bore. 

The lengths of the trunnions are measured with the foot-rule, and the 
diameters of the rimbases by that of the exterior rim of the trunnion-gauge. 

If the alignment of the trunnions be correct, it will serve as a means of 
determining the correctness of the line of sight, which, before the gun is 
removed from the lathe, should be distinctly traced on the sight-masses and 
the swell of the muzzle, and should be at right angles to the base-line, to the 
axes of the trunnions, and to the connecting piece of the trunnion-square, 
when its branches rest against their rear, with the plates across their upper 
surfaces. 

The Inspector will further satisfy himself of the correct tracing of the line 
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of Bight on the gun, by examining the lathe and the manner of tracing it in 
the plane of the axis of the bore, at right angles to the axis of the trunnions, 
aa by it are placed the sights and vent, and in their absence it serves as a 
line of metal sight 

The positions of the sight-masses are rerified by the profile-board, and by 
reference to the line of sight, traced on them ; their form and dimensions by 
the templates. 

The positions of the lock-lags and their forms are verified by means of the 
bronze pattern furnished to each foundry for each class of the Dahlgren guns, 
and their dimensions by the templates. For other guns the position of the 
lock-piece is marked on the profile-board, and their measures taken as aboVlx 

The opening of the cascabel and its curves, and those of the breech and the 
muzzle-swell, are verified by means of the " cylinder-block" and the templates* 

80« The following variations from the proper dimensions may be tolerated 

by the Inspector, though every efibrt should be made to conform exactly to 

the drafts furnished by the Bureau of Ordnance, 

Inch. 

-r ^x. ^f J. n 1.1. I. (more 0.03 

In the diameter of (he bore.. 4 , ^^^ 

(less 0.00 

r where imore 06 

Exterior diameter I turned or planed less. 



05 

I where not )more 20 

I turned or planed ) less. 05 

fof the bore, more or less ' .10 
from rear of base-ring or line to face of the muzzle, more or less. .25 
of the cascabel, from rear of base-ring to the end, more or less. . .20 
of the reinforce, more or less 15 

From the axis of trunnions to base-line, more or less 05 

In the length of Chamber, more or less 10 

T XI- .X. * XI J * XI- x_ . ( above axis of the bore 00 

In the position of the axis of the trunnions. . . i , , . ^ xi i- 

'^ { below axis of the bore. 20 

In the length of trunnions, more or less 05 

Diameter of trunnions, less 0.05 

In the same gun, no variations to be tolerated in the position of the trunnions, or 

in their alignment. 

T XV X ( diameter more 0.025 

In the vent. . •} , , L^ 

( do. less 000 

In lock-piece any dimensions. . . •< ™ 

Mess 00 

Variation of position of exterior orifice of vent 05 

Idem of interior do. do 20 

' in the bore or vent 00 

on exterior surface of reinforces, where turned or planed. . ,10 

elsewhere, where turned or planed. 2!$ 

on trunnions, within one inch of rimbases. 10 

^ on trunnions, elsewhere 25 

Enlaigement or indentation of bore by proof, not to exceed 02 



Depth of cavities. 
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The measarcs are to be taken by scales corresponding with the standard 
measures of the United States. 

If two or more cavities shoold be near each other on the exterior, the 
gun may bo rejected, though the cavities should be of less depth than tole- 
rated in the table. 

If the trunnions are placed within the limits of toleration, the preponder* 
ance must not vary more than 5 per cent, more or less, from that fixed in 
the contract 
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POWDER-PROOF. 
81* The proof-charges shall be as follows: 



Caubbb axv Class or Ouir. 



Cbab»b of 

POWDSB. 



PiononLK. 



Waos. 



No. OF 
FlBXS. 



XV-inch 43,000 lbs. 

Xl-inch 16,000 lbs. ■ 

X-mch 12,500 lbs. 

IX-inch 9,000 lbs. 



8-inch of 63 cwt, or. . . . 
8-inch of 



8-inch of 65 cwt., or. . . 

^32-pdr. of 

^ 130-pdr. of — cwt., or. . 

64-pdr. of 106 cwt., or. 

32-pdr. of 67 cwt, or. 

32-pdr.of 61 cwt, or. 

32-pdr. of 42 cwt, or. 

32-pdr. of 33 cwt, or. 

32-pdr.of 27 cwt, or. 



7,000 lbs. 

6,500 lbs. 

6,000 lbs. I 

4,500 lbs. 
..16,000 lbs. 
..12,000 lbs. 
.. 6,400 lbs. 
.. 6,700 lbs 
. . 4,700 lbs. 
.. 3,600 lbs. 
.. 3,000 lbs. 



Pounds. 
35 
46 
55 
26 
15 
18 
12 
15 
10 
12 
10 
, 10 
10 

8 

8 
30 
20 
15 
13 
10 
10 

9 



Shell... 330 lbs. 



Cored sh. 400 lbs. 
Solid shot . . . 

Shell 

Solid shot . . . 

Shell 

Solid shot . . . 

Shell 

Shot 

SheU. 

Shot 

Shot 

Shell 

Shot 

1 shot 

do 

do 

do 

do 

do 

da 



Gromet 
Gromet 



Gromet 
Gromet 
Gromet 



Gromet 

do. . 

do. . 

do. . 

do. . 

do. . 

da . 



3 
3 

1 
10 

1 
10 

1 

10 

1 

10 
10 

1 

10 
10 
10 
10 
10 
10 
10 
10 
10 



The cantion-powder for proof shall be of not loss than 1,500 feet initial 
velocity, as determined by the giin-peudalum at the Ordnance Yard, 
Washington. 

It shall be filled in service cylinders, and well settled. 

For chambered pieces the increased charges should fill the chamber and 
necessary portion of the bore. 

The projectiles shall be of full weight, and not below the mean gauge ; 
the shells shall be filled with a mixture of sand and ashes, to bring them up 
to the proper weight of the filled shell. 

Sabots for the shell and a gromet wad over the shot 

The gun should be fired on skids or a proving-carriage, to test the trun- 
nions. 

If five per cent, out of any lot offered for ordinary proof under a contract 
shall fail to sustain it, the whole may be rejected, as may be stipulated in 
the contract 
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WATER-PROOF. 

S2« The preRsure to be applied in the water-proof will be two atmo^hercs, 
or thirty pounds to the square inch. 

The penetration of water in this proof through the metal of the piece, in 
any place, will cause the rejection of the gun ; and if, on examination after 
the water-proof, there shall be any defects indicated by weeping or damp- 
ness in the bore, the gun shall Jbe rejected. 

The water-proof is alone to be depended on to detect minute clusters of 
cavities in the bore, which for this purpose should be perfectly dry, and 
examined by sunlight All inspections, consequently, should take place in 
fidr weather, and when the temperature is above the freezing-point. 

» MARKING GUNS. 

S3* Guns for the naval service, received by authority of the Bureau of 
Ordnance, are to be marked in the following manner, viz. : 

On the cylinder, in the line of sight near the sight-mass, all accepted 
guns arc to have stamped an anchor two inches long. 

Drawings of these stamps will be furnished by the Bureau of Ordnance. 
• On the base ring or line, the initials of the foundry, the register number, 
and the weight of gun in pounds. 

On the right trunnion, the calibre and year of fabrication. 

On the left trunnion, the letter P. and the initials of the inspecting oflScer ; 
all the above in one-inch letters. 

On the upper jaw of the cascabel, the preponderance in pounds to be 
stamped lightly with half-inch figures. 

On the end of the upper jaw, the cascabel block and head of the pin, the 
foundry number in quarter-inch figures. 

The foundry number is also to be marked on the right rirobasc. 

Guns rejected for imperfections of any kind will have the letter O. stamped 
on the anchor, so as to partially obliterate it 

The founders are to be dissuaded from selling such guns to other parties, 
and required to break them up. 

Guns rejected for such defects as render them dangerous to those who fire 
them, should be irreparably mutilated, with the consent of the founder. 
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EXTREME PROOF OF TRIAL-GimS. 

SI. The extreme proof of gaDB intended for trial of metal, sabject to sach 
modifications by the Bureau as futare experience may dictate, will be con- 
ducted as follows : 

A suitable ' butt' shall be erected to arrest the flight of the projectiles 
used in proof, and to admit of their easy recovery, and a bomb-proof, readily 
accessible, for the protection of the firing party. 

When practicable, the ' butt' should be made thick enough to allow the 
shot to just pass through, and be stopped by another beyond it, without 
penetrating the latter; this is, for Xl-inch, about 12 feet. 

With care, it is estimated that 130 shells may be fired 1,000 times, at the 
rate of one hundred rounds per day. 

After undei^oing the ordinary proof established for its calil)re and clasa, 
the gun selected for extreme proof shall be subjected to at least 1,000 
rounds with service charges. 

It may be fired from the skids, or suspended, as the Bureau may direct 

During the trial the gun shall be frequently and critically examined, inside 
and out, for cracks or defects, especially about the interior orifice of the 
vent, of which impressions are to be taken in wax at regular intervals, in the 
manner prescribed on page 16, or in such other manner as the Bureau may 
direct If they show that the vent is corroded in furrows, and enlarged 
considerably in diameter at its junction with the bore, a permanent impres- 
sion is to be taken in lead, to show the conical enlargement The following 
manner, practised at the Experimental Battery at Washington, is recom- 
mended : 

n^LEMENTS REQUIRED. 

85* 1. A soft wire about 0.07 in. in diameter, and 3 or 4 fathoms long. 

2. A lever about twice the length of the bore, and about 3 inches in 
diameter, and shod to suit the curve of the bore nearly. 

3. A small button of soft lead, judged to be ' of sufficient size to fill the 
vent at least one inch from the bore. This is to be pierced lengthwise to 
receive the wire. 



TO TAKE THE IMPRESSION. 

Mt Shove the wire through the vent; let it pass along the bore and out 
at the muzzle ; put it through the leaden button and tie a knot at the end. 
Draw the wire back through the vent until the leaden button is introduced 
firmly into the inner orifice. 
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Apply the lever, makiDg its shoe bear on the batton, and force it well in 
by repeated blows, the mnzzle being the fhlcnim. This done, disengage 
the button by pushing in the priming-wire. 

In taking impressions of the vent and cracks, each button in turn is used 
as a pattern for moulding its successor, allowing for the progressive enlarge- 
ment of the vent, or the cracks emanating from it When the crack shows 
itself, the head of the button should be so enlarged as to include it. 

These examinations should take place after every twenty fires, at least, 
and morcJ frequently when any unusual enlargement of the vent or extension 
of cracks shall be developed, and indicate its speedy destruction. 

Before each examination the bore of the gun is to be carefully washed 
and dried. 

In recording the measurements of the bore in extreme proof and after 
service, distinguish between "indentation," which is the depression at the 
" seat of the shot," which is always below, and the " wear of the bore," 
which is generally above, and increase of bore, or " enlargement" from any 
other cause. 

When from the appearance of the bore at the interior orifice of the vent, 
and especially when a crack or cracks appear to be extending rapidly, the 
vent so enlarged may be filled with melted tin, zinc, or Babbitt metal, — a 
tight-fitting sponge-head being pushed to the bottom of the chamber to close 
the interior orifice, — and the other vent be drilled through for the purpose of 
continuing the firing. 

The precise time at which this is to be done will vary, according to 
circumstances ; such as quality of metal, charge, and elevation. 

The endurance of a smooth-bored gun with service charges may be surely 
predicted by observation of the progressive wear of the interior orifice of the 
vent 

There are certain general forms in which this enlargement takes place. 
They may be classed as triangular, lozenge, quadrilateral, star, circular, and 
elliptic (See Plate.) 

With the ordinary central vent, when subjected to a rapid, continuous 
fire, the enlargement usually takes the fonn of an isosceles triangle, the apex 
of one of the angles towards the muzzle, and the other two perpendicular 
to it 

With the lateral vent of the Dahlgren system* it usually takes the lozenge 
form, the cracks extending from the opposite angles lengthwise of the bore. 

With those rifled cannon in which the vent is bouched, the cracks appear 
around the bouching ; and although the bouching preserves the vent, yet the 
formation of fissures around the enlarged orifice, when once commenced, 
causes a greater tendency to rupture. With the vent not bouched, the wear 
in rificd cannon is about double that of the smooth-bore. 

So long as the wear of the vent is' regular and without cracks, a mere 
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enlargement is not indicative of danger ; but when it reaches a diameter of 
four-tenths (.4) of an inch the vent should be closed and a now one opened. 

A gun of largo calibre should not in service bo expected to endure more 
than 400 or 500 rounds before it will be necessary to open the new vent, 
which, however, will be of no advantage, unless the old one be closed at its 
interior orifice, on which the gases would otherwise continue to act as a 
wedge. 

The first distinct appearance of the cracks, as shown by the button, is the 
proper limit 

After the gun bursts, make a sketch or draft showing lines of fracture, 
and reserve specimens to be sent to the Ordnance Yard at Washington for 
trial of density and tensile strength ; and, if practicable, a photograph should 
be taken. 
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PREPARATION OF GUNS FOR SERVICE. 

S7* After the gans have been received at the Navy Yards it is necessary 
to adjust the sights, and, in the gans of the Dahlgren pattern, cat the screw 
hole in the cascabel. 

OXrmAQ THE SOREW-HOLE. 

S8* The boring and screw-cutting machine is a convenient portable hand 
drill-press, the use of which is readily understood by any machinist 

The gun being carefully levelled, and the trunnions placed horizontal, the 
position of the centre of the screw-hole, which in the guns of the Dahlgren 
pattern is tangent to the radius of the breech, is marked on the neck of the 
cascabel with a centre punch. 

The machine is placed on the cascabel, the boribg shaft inserted in the 
hollow leading bar, and its movable centre placed on the mark The instru- 
ment is then set vertical, by a spirit-level on the cogged driving-wheel, and 
the four pairs of set screws on the damp-head embracing the cascabel. 

The centre is then removed, and a drill inserted in the lower extremity of 
the boring-shaft, which, being held firmly by a shoulder and turned by a 
four-armed wrench, while pressed up to the metal by slowly turning the 
cogged driving-wheel, cuts the hole. This is successively enlarged, by two 
or more couhtcrbits, to the size of the body of the screw. 

The cutter is then inserted in the leading bar, and the thread cut 



ADJUSTMENT OF THE SIGHT& 

n* The bore having been thoroughly cleaned, the axis is levelled by a 
spirit-level ; this may be very conveniently done by the aid of the levcUing-bar. 
The axis of the trunnions is to be laid horizontal, either by placing a small 
level on the trunnions, or, as more exact, by using the trunnion-square. If 
the trunnion-square is used it will be proper to verify the position of the line 
of sight, which is frequently incorrectly placed at the foundries. 

The breech-sight is then to be adjusted. 

A brass head or tompion, fitted with a vertical arm, on which there is a 
ledge for a spirit-level, is then introduced into the bore, and the arm placed 
vertical by the spirit-level and a tangent screw. • 

The arm is pierced on its centre line with t^Vo holes — one at the height 

of the prescribed diameter of the muzzle, the other at a height equ^to the 

proper distance of the bottom of the sight-notch from the axis of the bore. 

A waxed thread or fine wire, being stretched from the upper hole to the 

18 
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centre of the sight-notch, will coincide with the line offtight traced on the 
swell of the mnzzle, the top of the reinforce eight-mass, and the base-line, if 
they are correctly placed. It will also be parallel to the axis of the bore if 
the adjostiucnt of the breech-sight is exact, and the top of the reinforce-sight 
is made to coincide with it 

This is, however, seldom the case, and after the adjustment of the reinforce- 
sight it is necessary to verify it ' 

This is done by the levelling-bar — a sqoare steel bar with parallel faces, 
somewhat longer than the distance between the sights, the rear end of which 
is bevelled at 60° (the angle at which the sight is placed). 

The onter end of this bar is placed on the reii^foree-eight which has been 
previously adjusted to the proper height, and the bevelled end in contaet 
with the outer face of the sight-bar. The bar is then levelled by two screws 
placed near the inner end, and a spirit-level on its upper surface. 

If then the bottom of the sight*notch coincides with the bottom of the 
bar, the line of sight is parallel to the axis ; otherwise, the reinforce-sight 
or the sight-bar must be lowered until coincidence is obtained. 

A centre line on the bar verifies the coincidence of the line of sight, and 
also the motion of the sight-bar in the vertical plane. The bevel verifies the 
angle of the bar ; and the distance between the outer fiioes of the sight-notek 
and of the reinforce-sight, being also marked on the levcUing-baTi verifies 
this adjustment 

Another method is sometimes and more advantageously used in adjusting 
the sights of guns which have not been turned. 

Two iron or wooden disks are turned to the exact diameter of the bore, 
and placed on a rod two or three feet longer than the bore. One of the 
disks is placed near the bottom of the bore, the other just within the muzzle. 
On the part projecting beyond the muzzle there is a double square, each arm 
of which is divided into equal parts and traversed by a fine slit 

The square being set vertical by a spirit-level or plumb-line, and a waxed 
thread or wire stretched taut from the outer arm tiirough the slit^ cutting 
equal divisions on each, and passing through the centre of the slit^ it is evi* 
dent that a line of sight is obtained through the centre of metal and parallel 
to the axis of the bore. 

This method has the advantage of adjusting the sights in any plane paral- 
lel to the axis, as in the case of the side-d^ts of rifled and other cannon. 

4 ADJUSTMENT OF THE 8IDE-8IQHTS. 

40t llie gun having been levelled, and the trannions placed horizontal, a 
centre line is to be drawn on the top of the left (or right) rimbase. 

The support for the sight is then to be fitted to the breech, at the dis- 
tance from this line marked on the pattern-sight for its calibre, with th« 
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bottom of the sight-Dotch in the bar, exactlj the height of the front tight 
(one inch) above the upper soriaoe of the rimbase ; the aight-bar peipen- 
dicnlar^ 

It is advisable to place a very thin sheet of rubber under the support, to 
prevent the heads of the screws from being jumped off by the vibration. 
The screws have the same thread as those for the present reinforce- sight. 

After the breech-sight is adjusted, a parallel to the axis of the bore is to 
be drawn in the usual manner, and the front sight screwed in on the rim- 



Some trifling adjustment may then be required, to bring the height of the 
Vof of the front sight and the bottom of the sight-notch parallel to the axis 
of the bore in both the horiaontal and vertical planes. 
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PEESERVATION OP GUNS. 

II* Gang received at Navy Yards are to be carefully placed on the 
ranges of masonry, capped with iron skids or bars. It is intended that 
these shall be so high that the guns may be rolled upon them without their 
trunnions touching the ground, and that the earth will not be beaten up 
against their muzzles by heavy rains. 

42« The surface over which guns are to be stowed should be kept firm 
and clear of all vegetation, and for this purpose should be covered with 
cinders from the smiths' forges, or other substance unfavorable to or de- 
structive of the growth of plants and grasses. 

48* In stowing the guns they should be made to rest on one of the skids 
or bars, a little forward of the base-ring, the n^uzzle depressed, but not so 
much as to prevent the use of the sponge to clean out the gun ; the axis of 
the trunnion of each to be inclined the same way, and just enough not to 
touch the, adjoining gun ; the vents to be upwards. 

II* Before the stowage is finally made they should bo carefully, and 
thoroughly cleaned 0*om rust and all improper coatings, and be lacquered 
internally and externally with such composition as may be directed by the 
Bureau. This should be applied, when practicable, when the guns are 
well warmed by the rays of the sun. The vents and all screw-holes are 
to be stopped with plugs made of soft wood or oakum dipped in tallow, 
after they have been protected by an application of beeswax dissolved 
in spirits of turpentine, or other composition that may be directed by the 
Bureau* 

I5« No tompions are to be put into the guns when they are stowed unless 
expressly directed by the Bureau; if so ordered, a score must be cutout 
from them on the lower sidq, half an inch wide and equally deep. 

I6t In lacquering guns care is to be taken to leave the distinguishing 
marks and numbers distinctly visible. 

I7t Shell-guns are always to be denominated by the diameter of the 
bore ; shotguns by the weight of their shot 

I8t Guns of the same calibre and class, when it can be conveniently done, 
are to be stowed in the same tier or range, and those of each class belonging 
to or selected for any particular vessel kept together. Each tier or range 
of guns of a particular calibre or class is to be marked accordingly with 
paint on a sign-board, and the first gun of each class belonging to a vessel 
is to bo marked with the name of the vessel 
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I9« The Officer on Ordnance duty will examine all the guns in the yard 
and on board vessels in ordinary, at least once in every two weeks, and take 
care that they arc kept protected from rust or any other injury, and will- 
report to the Bureau whenever any additional precautions or arrangements 
are required for their proper preservation, and which may not be furnished 
by the order of the Commandant of the Yard. 

fiOt No cutting, boring, or chiselling of guns is to be done at any time 
without express authority from the Bureau. 

51* No condemnation of guns or small arms belonging to the Navy is 
to be made, except upon surveys specially ordered, and confirmed by the 
Chief of the Bureau ; nor of other articles which have been furnished under 
his authority, or by his direction, unless by surveys ordered or sanctioned 
by him. 

52* When guns and their equipments are to be put on board vessels 
for their armament, the guns are to be carefully and thoroughly cleaned 
and examined, to see that they are in all respects in proper serviceable 
eondition. 

The vents should be examined with the ventrgauges and searchers, to see 
that they are clear from any substance which may obstruct the use of 
priming-wires and primers. 

53* The carriages are also to be carefully examined, the trunnion-holes 
and arms of the axletrees cleaned, and saturated with boiled linseed oil, the 
cracks filled with putty, and rubbed smooth, and the trunnion-holes black- 
leaded. The iron work should be freed from rust, all screws be made to 
work easily, and be well cleaned and coated with proper composition. 

54t The Ordnance Officers will see that the sights are properly fitted 
and marked for their proper guns. The greatest care should be taken tliat 
they are properly adjusted, as the efficiency of the ship depends on it, and 
it is difficult to detect or remedy any error after they are placed on board ; 
that the beds and quoins are fitted and adjusted, and the quoins graduated 
to d(^ees or distances to correspond with those marked on the sight-bars. 
Porter's quoin is adopted for all carriages requiring quoins. 

55* Now guns are to have locks fitted to them before being put on board 
ship. Those having two lugs will have the one on the right fitted ; the 
other is to be left solid. 

M* When the guns are to be shipped for transportation merely, the same 
precautions arc to be taken to guard them from injury as on shore, with the 
addition of a wad dipped into the composition wliich covers the bore, 
thrust into the muzzle, and connected with the tompion by a lanyard. 

In the transportation of guns by rail — unboxed — the vents are to bo 
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plugged with soft wood, puttied over, and turned Tent downwvdB on the 
tracks. All bronze howitzers transported hj rail shall be boxed. 

57« At the termination of a cruise the guns composing the battexy of 
ereiy vessel- of-war of the United States, shall be carefully examined by the 
Ordnance 0£Bcer of the Yard, and such others as may be directed, with the 
view to discover and report any injuries which they may have sustained in 
service, or any defects which may not have been developed in the ori- 
ginal proo£ In this examination' the attention of the Inspecting Officers is 
to be directed to the following points, viz. : 

Enlargement of the interior or exterior orifice of the vent 

Indentations or hollows produced by the shot balloting against the snr- 
fiice of the bore, or by the action of the gascSi. 

Cuts or scratches in the bore, produced by fragments of broken or the 
roughness of imperfect shot 

Roughness or corrosion of the metal on the exterior, produced by n^ect 
or exposure. 

Similar injuries in the bore, or any enlaigement of the bore, which is to 
be ascertained by measuring with the star-gauge, at every one-fourth (}) of 
an inch from the bottom of the cylindrical part to the seat of the shot, every 
inch from that point to the trunnion, thence every 5 inches to the muzdCi 
and the results recorded in the usual* form, and reported to the Bureau, 
that they may be compared with those noted at the orig^al inspection. 

In rifled cannon, cracks or injuries produced by firing, or the rupture of 
shells, are to be sought for : — 

Around and in rear of the vent bouching ; 

On the top of the bore, between the trunnions and reinforce band. 

On the lower side of the bore, near. the seat of the shot, at the junc- 
tion of the lands and grooves. 

Near the inside of the muzzle, caused by explosion of shells. 

Care is to be taken that the distinguishing marks and numbers are 
always accurately noted, that the correct history of each gun may be 
preserved. 

58t Before sailbg, the Inspector of Ordnance will furnish the conmiander 
with a descriptive list of his battery, together with a statement of the num- 
ber of times each gun on board has been fired, in the following form ; a 
copy of which the commander shall transmit to the Bureau before sailing : 
this list shall be returned to the Inspector of the Yard to which she may 
return, with all additional firing noted opposite the number of each gun, 
certified '* correct" by the commander. 

In the hst furnished by the Inspector, if the " number of fires*' is esH^ 
matedy it is to be entered in red ink {See Arts. 62-64), and so carried for- 
ward in the subsequent returns. 
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Stt The Bureaa directs that, wheneyer a gan is tafcsn on board a resscl, 
the nnmber of rounds which have been fired from it be ascertained b3r the 
Commander, a record made thereof^ and forwarded with the descriptivv Kafc, 
in the above form, to the Bureaa ; and whenever a gun is landed or trana^ 
ferred to another vessel, a similar record is to be furnished the officer re- 
ceiving it, which must be stated in the receipt for the gan, and a copy foft- 
warded to the Bureau of Ordnance by the officer delivering the gun. 

The Commander shall also transmit to the Bureau a quarterly return, 
according to the prescribed form (See Appendix B, No. X.) of all 'firing 
whether with or without projectiles, in action Or otherwise ; noting paiticiH 
larly the kind of shell, species of fuze, kind, charge, and name of maker of 
the powder used in the gun and shell. He shall take care to note also the 
number of premature explosions of shells, and the point at which they take 
place, with the supposed causes thereof. 

C0« The Inspector will also furnish the commander with a set of leaden 
impressions of the interior orifice of the vents of the guns, secured in a suit- 
able box, that he may be able to compare the wear and gradual enlarge- 
ment These will be transferred with the guns to other ships or when 
bmded. 

61 1 The protracted firing to which the Navy cannon have been subjected, 
and to which they will continue to be liable, renders it necessary not to ex- 
ceed the number of fires designated for each vent 

These must never exceed five hundred (500) fires for each vent 

In the IZ-io., XI>in^ and guns of similar form, the right vent is always 
bored through and the left initiated sufficiently to give it direction. 

When five hundred (500) rounds have been fired from the right venti it 
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is to be closed by filliug it with molten zinc or lead, and the left vent is to 
be bored, which will require a skilful mechanic. 

When the left vent has been fired five hundred (500) rounds, the gun is 
to be disused, as it will then haye been fired one thousand (1,000) times. 

It may happen, from some peculiarity in the nature of the iron, that 
the vent may be worn to its full extent before five hundred (500) rounds 
have been fired, in which case the vent b then to be closed, and the other 
vent opened. 

The gun should be frequently and critically examined inside and out 
for cracks or defects, especially about the interior orifice of the vent, of which 
impressions should be taken after every ten shotted rounds in practice, and 
at the close of an action. 

The instrument described on p. 16 is convenient, but by no means indis- 
pensable^any small spar, such as a boat's mast, or even the rammer handle 
with a curved piece of wood seized to the end, will, in expert hands, take 
an impression of the vent or crack equally well 

#2fe As Uie best indication of the amount of firing to which any smooth- 
bored gun has been exposed, when it is not otherwise known, is given by 
th* enlargement of the vent, particular attention will be paid, in the reinspeo- 
tion of the guns, to this point. The standard gauge will be used to ascer- 
tain the general enlaigement, and the searcher to detect defects which may 
have been developed in firing. Impressions are to be taken of the lower 
orifice of the vent with softened wnx, and if they show that the vent is cxur- 
roded in furrows and enlarged considerably in diameter at its junction with 
the bore, a permanent impression is to be taken in lead to show the ooni- 
oal enlargement (See mode of taking impressions, Arts. 35 atid 86.) 

63* When the number of rounds fired is not known, an estimate may be 
made from an examination of the vent by cylindrical gauges ditferiug from 
each other by .01 of an inch passed through it. If the number is estimated, 
it is to be entered in red ink. 

64* In all the guns of the Dahlgren pattern the vents are (.2) tvo-tentht 
of an inch in diameter. In all other guns .32 of an inch exterior, .3 of an 
inch on the interior. 

Observation of the wear of the vent in proof firing of smooth-bored 
guns gives the following as the average diameter of the vent, after the un- 
dermentioned number of fires : 



No. of rounds 


100 


200 


800 


400 


500 


Diameter of vent 


.24 


.26 


.30 


.35 


.40 



These, combined with examination of the interior orifice, will enable a 
very correct judgment to be formed of the probable number of fires sustained 
and duration of the gun. 
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The larger the calibre and the heavier the chaise the more promptly the 
wear is manifested on the interior and exterior. 

This enlargement does not extend very far from the lower orifice antil the 
entailment on the exterior has reached a diameter of .3 of an inch. 

C5» So long &k the wear is regular, and the cracks, although numerous, do 
not exceed .5 of an inch in length, the indications are good. If the cracks 
are but few ot diminish in number, running into each other and extending 
rapidly, it is a very unfavorable sign. In the rifle cannon (Parrott's) cracks 
athwart the bore either running into the bouching or in the rear of it are 
very unfavorable to the gun's endurance. 

M, Whenever any premature explosions of shells take place within the 
gnn or near the muzzle, a careful examination of the gun shall be made ; 
and all the circumstances of the case, together with the opinions of the 
commander and officers in immediate charge as to the cause thereof, re^ 
ported to the Bureau ; taking care to state the kind of shell and species of 
fuze used ; the mode of loading ; whether tbe shell was lined or coated on 
the interior ; kind, charge, and name of maker of the powder which was used 
in the gun and shelL 

There is reason to believe that few failures of the Parrott rifles have oo- 
curred where the guns have not been previously, or at the time, injuriotisly 
strained by the explosion of shells within the bore. 

t7» Whenever a gun shall give away under fire, or an accident of any 
idnd happen to one, the Bureau desires to be immediately informed of all 
the facts in relation thereto. 

Particular attention should be paid to the following points : 

1. The manner in which the gun was loaded, stating the charge and kind 
of powder used, and character and weight of projectiles. 

2. The condition and appearance of the gun after it gave way, and what 
eflbct was produced on the carriage by the explosion. 

3. What injuries, if any, occurred to the crew of the gun or vessel 
Sketches of the gun and fragments which remain should also be sent to 

thb Ordnance Yard at Washington for trial of density and tensile strength, 
accompanied by the written statement in detail of the officers in immediate 
charge of the gun, and if practicable a photograph should be taken. 
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INSPECmON OF SHOT AND SHELLS, 

BULBS AKD MEUORAKDA FOB THE OOYEBNIOBNT OF mSPEOTOBa^ 

08* All shot and sheik for the naval serrice must be— ^ 
1st. Made from gtaj or mottled charcoal pig-iron. 
2d. This iron mast not be blasted with anthracite cool, 
dd. It must be poared into sand moulds. 

M* After being cast in this manner, the shot and shells mast be-~ 
1st Spherical. 
2d. Smooth on the snrftuse. 

8d. Free from the defects named in the following rales for the use of the 
inspecting instruments : 

rOR SHOT. 

Tf • Ikspiotiho Inbtbumbhtb. — One laige, small, and one medium ring 
gauge, and one cylinder-gauge for each calibre. The cylinder-gauge shall 
have the same diameter as the laige gauge, made of cast iron, and three 
calibres in length. One hammer weighing two pounds, and having a Hat 
fisuse and a conical point ; one searcher, of steel wire, with a handle ; one 
pair of calipers and standard scale ; one cold chisel ; steel punches. 

71 1 After having been well cleaned, each shot is placed upon a table, and 
examined to see that its surface is smooth, and that the metal is sound and 
free from seams, flaws, and blisters. If clusters of cavities or soudl holes 
appear on the surface, strike the point of the hammer into them, and ascer- 
tain their depth with the searcher. If the depth of the cavity exceeds 0.3 
inch, the shot shall be rejected; it shall also be rejected if any attempt is 
made to conceal defects by plugging or filling holes in any mode whatever. 

72* The shot must pass in every direction through the large gauge, and 
not at all through the small one ; the calipers and scale will determine ex- 
actly the difference of diameters of the same projectile. 

78* The ring and cylinder gauges shall be examined before each inspec- 
tion, and when found to have enlarged 0.01 of an inch, must be lud aside 
and marked as unserviceable. 

74* The shot are next to be passed through the cylindergauge, placed 
at an inclination of about two inches between the ends, and supported in 
such a manner as to be easily turned from time to time, to prevent its be- 
ing worn in furrows. Shot which slide or stick in the cylinder shall be 
rejected; the latter must be pushed out from the lower end of the cylinder 
with a wooden rammer* 
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7ft* The next proof of shot is to drop a few taken iDdiscriminatolj from 
the lot under inspection from a height of twenty feet on a solid platform of 
iron, or roll them down an inclined plane of the same height against a mass 
of iron ; after which they are again examined for defects of metal. 

7#« The average weight of shot shall be determined by weighing at least 
three parcels, of from 20 to 50 each, taken indiscriminately from the lot 
As many of the lightest shall be weighed separately as the inspecting ofB* 
cer may deem necessary, and all found to fall below the least weight allowed 
in. the annexed table of the dimensions of shot and shells shall be rejected. 
Shot made of charcoal iron will be stamped with a * or ^* burr" near the 
gate. 

SHELLS. 
77* Shells should be cast on a half-inch hollow spindle, to allow the gas 
to pass freely from the core ; the fuze-hole would then be sufficiently large 
to admit the gauge for thickness before the shells leave the foundry. 

78* Inspecting Inst^msnts. — In addition to the instruments for shot, 
there will be required calipers with steel points for measuring the thickness 
of the shell at points on the great circle at right angles with ther axis of the 
fiize*hole ; gauges for the thickness at and opposite the fuze-hole ; a conical 
flat steel gange for the fuzc-holc, marked at the point to which it should enter ; 
a pair of strong hand«belIows, with a wooden plog to fit the fuze-hole and 
the nozzle air-tight. (See Plate.) 

INSPECTION. 
79* The surface of the shell and its exterior dimensions, form, weight, 
and strength, are to be examined and tested as in the case of shot, and sub* 
ject to all the conditions there specified. 

80t The greatest care is to be taken to remove every particle of sand or 
fragment of iron from the interior when they are about to be loaded tot 
service. And the Inspectors of Ordnance at foundries or Navy Yards will 
satisfy themselves that this has been done before accepting or preparing 
them for service. 

81* The shell is next struck with a hammer, to judge by the ring or 
sound whether it is free from cracks ; and the exterior and interior diame* 
ters of the fuze^hole (which should be accurately reamed) are to be verified, 
and the soundness of the metal about the inside of the fuze*hole ascertained« 
To determine the thickness of the metal, three points, at least, on the great 
circle at right angles to the axis of the fuze-hole are to be measured ; also 
one at the fuze-hole and one at the bottom. No shell shall be received 
which deviates more than one-tenth of an inch from the proper thickness 
in any part. 
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' 82* The shell is next placed in a tub of water, which should be deep 
enough to completely cover the shelL Air is then forced by the bellows 
into the shell If there ore any holes in it, aur-bubbles will rise on the sur- 
face of the water, and the shell shall be rejected. 

8S» This occasionally occurs from the escape of air from porous spots 
which do not extend to the interior of the shells. In this case the action of 
the bellows produces no increase of bubbles, which cease rising as soon bb 
the spots or cavities are filled with water. Porous spots are also detected 
by their absorbing water and drying slowly when exposed to the air, and 
shall likewise cause the rejection of the shell 

84« The Inspecting Officers will stamp the shell at one inch from the fuze- 
hole with their initials, also those of tbc foundry at which they are cast. 

The Inspector or one of his assistants must be present when shot or shell 
are inspected ; and the stamps and marks are always to be retained in the 
possession of the Inspector. 

85* Rejected shells are to be mutilated by chipping a piece out aft the 
fu2e-hoIe. 

86* If, upon the inspection of shot or shells, any of them should be 
found not to conform strictly to these instructions or to the requirements 
of the contract under which they are offered for reception, the Inspecting 
Officer is not to receive them ; but if, in bis opinion, the defects, taken in 
connection with the general character of the articles, will not impair their 
efficacy or render them unsafe or hazardous, he may refer to the Chief of the 
Bureau of Ordnance for his decision, forwarding to him minute and full 
information on the subject 

87* Shot and shells shall be delivered for inspection at the places speci>- 
fied in the contract, at the expense of the contractor ; and those which aire 
rejected shall bo immediately removed, also at his expense. 
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12.25 

2.25 

6.50 
22.5 

1. 
XXD 

16 



2.75 
10.60 
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NoTa.~Bottom of XV^incb cantetrr, of two thiokneaeee of <iak, aah, or beech, croMtng each other; 
pQt together with wrougbt-lron nalla, cUnohed; spindle riretlnc on the bottom through a 8 inehea 



•ottsre ptato, i thick: caat^lron hexagonal nut, with wrought-ixt>n bale. 
- rXL- ■•- . - 

plate . 
at each end of plate. 



'For XL X, and IX-inch, bottom-head one thickness of one-Inch oak, ash, or beech; spindle rlTetinc 
on a plate U inches wide, b/ i thick, maning across the grain the whole width of bottom, with a rirai 



Top and centre hea<ls of all made of white pine. 

Iron cases to be well painted inside with red before Jlllln^ 



94* Shot of the first class, or which do not exceed 0.18 of an inch 
windage, are to he entirely hUtck, and those of the second class, having fran 
0.18 to 0.20 of an inch windage, to he marked partly white. Each chias ia 
to he piled and kept separate from every other. Both classes are to be 
considered and supplied as *' serviceable shot ;" bat are to be stowed .sepa- 
rately on board ship, and the returns to the Bureau are to show the number 
of each, respectively. The number of those having more than 0.30 of an 
inch windage are to be reported and retained until special orders may be 
given for their disposition. In case any should be taken as the foundation 
for piling serviceable shot, they are to be painted entirely white and their 
number returned as unserviceable. 
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FILING OF BJLLL&. 

N, To find the number of balls in a pile — Maltiplj the 9am of the 
three parallel edges by one-third of the number of balls in a triangular £Ace. 

In a square pile one of the parallel edges contains but one ball; in a 
triangular pile two of the edges have but one ball in each. The number of 

balls in a triangular face is -^ — -—^ ; x being the Qumber in the bottom 

row. The sum of the three parallel edges in a triangular pile is x + 2\ in 
a square pile, 2« + l; in an oblong pile, 8X + 2a? — 2; X being the 
length of the top row, and x the width of the bottom tier ; or 3 m — x + l; 
m being the length, x the width of the bottom tier. 

If a pile consists of two piles joined at a right angle, calculate the con« 
tents of one as a common oblong pile, and of the other as a pile of which 
the three parallel edges are equal 
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M* Table oivivo tbx Nuubxe of Balui in a Triangular Pile, thb 
Base of which is X. 



TAum OF 


Talitb of 


Vautb or 


Valub or 


Talvb or 


X, 


S. 


X. 


8. 


X. 


8. 


X. 


B. 


• 
X. 


8. 


1 
2 
3 

4 
6 


1 

10 
20 
35 


6 
7 
8 
9 
10 


66 

. 84 

120 

166 

220 




286 
364 
466 
660 
680 


16 

n 

18 
19 
20 


816 

969 

1140 

i3no 

1640 


21 
22 
23 
24 
26 


inn 

2024 
2300 
2600 
2926 



17» Table oiyino the Number of Balls contained in a Square 
Pile, the Base of which i8 X, and in a Rectangular File, the 
Sides of which are X and X + N. 



K 

> 


Dims- 

nron. 










Valub or 


N. 








Difrb* 

SKQM. 


8d. 


Ut 


0. 


1. 


2. 


8. 


4 


& 


6. 


T. 


& 


9. 


la 


1st 


2d. 


% 


T 


9 


6 


8 


11 


14 


17 


80 


28 


86 


89 


82 


85 


8 


8 


8 


9 


16 


14 


80 


86 


88 


88 


44 


60 


66 


68 


68 


74 





4 


4 


11 


86 


80 


40 


50 


60 


70 


80 


90 


100 


110 


120 


180 


10 


5 


6 


18 


86 


58 


80 


86 


100 


115 


180 


146 


160 


176 


190 


905 


15 


6 

T 


6 


16 


49 


91 


118 


188 


164 
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196 


217 


888 


869 


880 


801 


81 


T 


IT 


64 


140 


16S 


196 


884 


658 


280 


808 


886 


864 


898 


420 


88 


8 


19 


61 


204 


840 


876 


818 


848 


884 


420 


456 


492 


688 


664 


86 


9 


9 


81 


100 


865 


880 


875 


480 


466 


510 


656 


100 


645 


190 


786 


46 


10 


10 


88 


181 


886 


440 


495 


560 


606 


060 


716 


770 


825 


880 


986 


56 


11 


11 


85 


144 


506 


578 


688 


704 


770 


888 


908 


968 


1084 


1100 


1166 


66 


18 


12 


87 


159 


650 


728 


806 


884 


968 


1040 


1118 


1196 


1874 


1858 


1480 


78 


18 


18 


89 


196 


819 


910 


1001 


1092 


1168 


1274 


1865 


1456 


1547 


1688 


1789 


91 


14 


U 


81 


886 


1016 


1180 


1885 


1880 


1486 


1640 


1646 


1750 


1856 


1960 


8066 


106 


16 


15 


88 


866 


1840 


1860 


1480 


1600 


1780 


1640 


1960 


8080 


8800 


8880 


8440 


180 


16 


1« 


8f. 


886 


1496 


1688 


1768 


1904 


8040 


2126 


2818 


8448 


2684 


8780 


2856 


186 


17 


17 


87 


884 


1785 


1988 


8091 


2244 


8897 


2650 


8708 


8S56 


8009 


8168 


8815 


154 


18 


IS 


89 


861 


8109 


8880 


8451 


2628 


8798 


2964 


3185 


8806 


8477 


8648 


8819 


111 


19 


10 


41 


400 


8470 


8660 


2S50 


8040 


8289 


8420 


8610 


8600 


8990 


4180 


4870 


100 


20 


80 


48 


441 


8870 


80S0 


8290 


8500 


8710 


8920 


4180 


4840 


4650 


4760 


4970 


810 


21 


SI 


46 


4S4 


8811 


8648 


8778 


4004 


4285 


4466 


4697 


4928 


5150 


6896 


5681 ' 


281 


28 


23 


47 


689 


8795 


404S 


4801 


4564 


4S07 


6060 


6818 


5566 


6819 


6078 


6825 


256 


88 


88 


49 


576 


4885 


4600 


4876 


5158 


5488 


6704 


8980 


6256 


6582 


6808 


7084 


876 


24 


84 


51 


626 


4900 


6200- 


5500 


6800 


6100 


6400 


6700 


7(H)0 


7800 


7600 


7900 


800 


25 


86 


68 


676 


8586 


5850 


6176 


6500 


6826 


7150 


7475 


7800 


8126 


8450 


8776 


825 


26 



The nnmberoontaliiod In s square pile Is found in the oolnmn opposite the nomber X. 

In a reetangahur pile let the smaller side be 19 = X, the longer side be 26 = X -i-N. Then N = T. 
Under 7 and opposite 19 we hare 8,800. This table may be indeiinitcly extended b/ the aid of the ool* 
umns of dJlTereneea. 
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PRESERVATION OF SHOT AND EMPTY SHELL. 

98* All Tonnd shot and shell are to be cleaned from rust and covered with 
a thin lacquer of such composition as may be directed by the Bureau when 
they are first received and when they are restowed. 

M* For the present the following colors are established when put on 
board ship: All shot, black ; shell, red; shrapnel, white; length of fuze 
stencilled on the shell. Special kinds of shell, as may be directed by Bureaa. 
(Crane^s shell, yellow ; Pevey, blue.) 

100* Empty shell, whether in store or in transportation, shall be most care- 
fully protected from damp, and are to hare the fiize-bouching coated with 
such composition as may be directed, and be stopped by a plug of very soft 
wood, well coated with a mixture of oil and tallow, screwed into them. The 
ends of the pings should not be sawed o£f even with the shell, but left square, 
and project sufficiently to allow them to be unscrewed by means of a wrench, 
and whenever these plugs are removed for the purpose of fitting the shells- 
for service, they are not to be thrown away but preserved for future use. 

They are to be piled with the fuze-holes down, and free from contact ; 
under cover when practicable, but with free ventilation. 

101 ff Platforms of masonry, or of condemned shot, are to bo prepared to 
pile shot and shell upon, and are not to be wider, if space can be found 
than to stow fourteen d2-pdr. shot, or not exceeding eight feet in width. 
Square piles are to be preferred where there is room, but where this may be 
deficient, the piles may be extended in length. 

IM* Shot and shell, after having been piled, are to be so f&r examined in 
the first week of June in each year as to ascertain if they require to be 
cleaned, relacquered, and replied to secure their proper preservation ; and 
their condition reported to the Bureau, that if any work upon them is neces- 
sary it may be finished during the warm months of the year, when the lac- 
quer can be best applied. 

108, Whenever shot or shell are to receive lacquer care must be taken 
that the quantity applied does not increase the diameter more than is indis- 
pensably necessary, and in no case above the established high gauge. Old 
lacquer and rust should be removed by scraping, as far as can be conveni- 
ently done before a new coating is applied. For use at the Navy Yards, a 
milling machine performs this very expeditiously. Neither hammering nor 
heating is to be resorted to for this purpose. 

Note. — After numerous experiments upon different lacquers employed for the preser- 
vation of shot and shell from rust, the French have abandoned all of them. 

The shot and shell are simply piled, under sheds when practicable, or in the open air, 
and when put on board ship cleamed of rust uid rubbed over with whale oil — ^the same 
moans adopted every threo months during the cruise. 
14 
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PREPARATION OF SHELL FOR SERVICE. 

104* The fuzes for shell will be prepared at the Laboratory in the Ordnance 
Yard at Washington, and distributed to other Navy Yards as they may b*e 
required. All fuzes taken from shell, or returqed from ships which have 
been more than one year in service, are to be sent to the laboratory to be 
refitted. Fuzes of over two years date of manufacture, are not to be iaeaed 
for service, but returned to the Uboratory. 

105* The charges of powder for spherical shell are to be as follows : 





1 


1 


I 


i 


1 


1 


Boat and Fislo 
IIowrrtRis. 


24-pdr. 


12-ix'r. 


BmstiDg or Service Ghaigo 

Blowing Chaiige 


Lbs. 
13. 
1.0 


Lbs. 
6.00 
0.26 


Lbs. 
4.00 
0.25 


Lbs. 
3.00 
0.25 


Lb*. 
L85 
0.25 


Lbs. 
0.90 
0-25 


Lbs. 
1.0 


Lbs. 
0.5 



NoTB— The weight of charges for slieUs will vary slightly from those given in the table 
according to the size of the grain and density of the powder. 



106* All empty shell, whether in store or in transportation, shall be most 
carefully protected from dampness, and their fuze-holes invariably closed with 
wooden plugs. Whenever these plugs are removed for the purpose of fitting 
the shells for service, they are not to be thrown away, but preserved for future 
use. If by any accident the shell should be damp in the interior, they are 
to be heated and dried, on the grillage prepared for that purpose. 

107t The number of shell to be kept fitted at the Navy Yards will be deter- 
mined by special directions from the Bureau. 

In fitting shell to receive the bouching, great carelessness has beep 
observed. The hole should be tapped with a full thread, and the proper 
shoulder left at the bottom to prevent the bouching from being driven in 
by the shock of firing and causing premature explosion. 

108* All shell shall be filled with musket-powder of the highest initial 
velocity. The shell must be filled, and the powder well shaken down, leav- 
ing only room for the insertion of the fuze. A wooden plug the size of the 
lower part of the fuze will always determine this. The very common, but 
slovenly, practice of filling the shell, and then pouring out a quantity suffi- 
cient to allow the fuze to be inserted, is expressly prohibited. Shell have 
also been returned with the powder in the vicinity of the fuze compressed 
into a solid mass, owing to the fact that sufficient room had not been left 
for its insertion. No shell shall be fuzed unless it has been filled. 
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109* The date when shell are fiued or filled, as well as that on which any 
of these arrangements are changed, or the shell are examined before issue to 
vessels, together with the initials of the officer superintending these opera* 
tioDS, should be legibly written and pasted on the shell, or stencilled on the 
box. 

110* The Ordnance Officer, or the Gunner of the Yard, is to see the shell 
supplied to all vessels properly conveyed on board, superintend the stowage, 
and furnish the Commanding Officer with a statement showing the number 
of each description of shell and fuze, and a plan of their stowage. 

Ill* The condition of the shell, and especially of their fuzes, is to be fre- 
quently and carefully examined into, taking out a fuze occasionally so as to 
detect any injury which may arise from moisture, and to have such as may 
be found damaged replaced by the spare fuzes. 

Boat shell and their spare fuzes are also to undergo a similar examinatioii. 

Shell have been sometimes returned with their fuzes entirely destroyed 
by moisture ! ! 

112* It has been foun4 recently, on drawing the charge of a 12-pounder 
howitzer in one of the small gunboats, that in cutting its fuze (Bormann) the 
incision had been made directly into the magazine. 

Had the gun been fired, the explosion of the shrapnell must have occurred 
at the muzzle of the gun. 

There is no doubt such errors will often account for the supposed defects 
of the fuze. 

The attention of officers is therefore required to this subject; and, in 
making reports of defective ammunition, samples should be forwarded to 
Washington for examination. 

It is of the gravest importance, not only because it involves the failure of 
the shell to act properly upon the object of fire, but may also endanger the 
lives of our own men. 

113* Whenever it is expedient or necessary to examine the fiizes and 
loading of shell which have been already prepared, great care must be 
observed in removing the fuze. It should never be done in the shell-room. 

114. The fuze-stock may generally be safely unscrewed with the fbze- 
wrench, taking care, in the first place, to strike the side of the shell gently 
with a. wooden mallet, to detach the powder from the fuze, to work very 
•lowly, and not to endeavor to overcome any unusual resistance. 

115* Whenever it shall be necessary to load and fuze shell on board 
ship — a properly secured place being first prepared, as directed by the Cap- 
tain^not in the shell-room and as fisr from the magazine as convenient — the 
shell, being strapped and sabotted, are to be examined to see that they are 
clean, both inside and out, and thoroughly dry. The greatest care is to be 
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taken to remote every particle of sand or fragment of iron from the interior. 
The prescribed charge of powder is next to be poured into them through a 
proper funnel ; care Lb to be taken that the end of the fannel pasaes below 
the screw-thread in the tap or boaching, to prevent any grains of powder 
entering it ; any grains of it which may rcmun sticking to the thread of the 
boaching are to be brushed away carefully, and then, after putting a light 
coat of lacquer for small arms, or sperm oil, on this thread and on that of 
the fuze, the latter is to be screwed in carefully with the fuze- wrench. The 
lacquer should be of the consistency of cream, and when from evaporation, 
it becomes too stiff, should be thinned by adding more spirits of turpentine. 

116t In emptying shell they are to be handled carefully and placed on a 
bench with a hole in it to receive and support the inverted shell A wooden 
vessel placed below will receive the powder. The powder which has been re- 
moved from shell shall only he used for filling shell, cuit always contains a 
small quantity of grit^ which renders it unfit for general service. Should 
the powder have become caked, so as not to be easily removed from the 
shell, it is to be drowned and removed by washing out the shell. A handful 
of small iron shot put in the shell will facilitate this operation. 

117t Loaded shell are to be painted red and placed in boxes or bags 
marked with a red cross, which boxes are to have the lengths of fuze 
painted on them in black. Shrapnel shell and the tops of their boxes shall 
be painted white, with the length of fuze stencilled on them in black. They 
are to be stowed in shell-houses prepared for that purpose. Loaded shell, 
whether in or out of their boxes, must be handled carefully. Shell-bags 
will be preserved, accounted for by the Ounner, and returned. 

118» The greatest precaution must be taken in handling loaded shells 
fitted with percussion-fuzes. When returned from ships they must not bo 
taken into the shell-houses until afber the fazes shall have been removed and 
the shell plugged. 

119t Shell*houses, and the general condition of the shell they contain, 
are to be examined as often as once a fortnight by the Ordnance Officer, and 
every precaution taken to keep them as dry as possible. 

ISO* The shell for boat guns are to be stowed in *^ the shell-houses^ on 
shore, and '^ shell-rooms*' on board of vessels, in their proper boxes. 

121 1 One-fourth of the whole number of spare fuzes allowed for the great 
guns is to be for 5 seconds of time ; one-fourth for 10 seconds; one-fourth 
for 15 seconds; one-fourth assorted of 3. 5, 7, and 20 seconds, 

122» All the spherical shell, however, put on board ship, filled and fitted 
for immediate use, are to be provided with none other than the 5-seooad 
fuze. No fuze is, under any circumstances, to be put in shell which are not 
fiUed. 
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12St For rifled cannon the shell shall be fitted with one-half percnssion, 
one-half time fuze. Parrott's shell will have bouching, or *' adapting" rings 
for the naval time faze. The new form of adapter, with a shoulder and 
washer beneath it, shall alone be used. 

12l» At ranges exceeding 1,400 yards the 10 or 15-second fuzes, accord- 
ing to such excess, are to be substituted for the 5-second fuze, by removing 
one and putting in the other ; or, if preferred, those fuzes may be applied 
to shell which are not already fitted. The 5-second fuze is to be regarded 
as the general working fuze, and hence the reason the filled shell are to 
be fitted with it, as mentioned above. (See Tablb of Rangss for proper 
lengths. of fuze for all distances.) 

125t The different kinds of fuzes shall be made up in eeparate packages, 
distinctly marked with the kind and length of fuze, and their use carefully 
explained to the Executive Officer and Gunner by the Inspector of Ord- 
nance. 

126t In consequence of numerous reports received from vessels in ser- 
vice of the inefficiency of certain fuzes, commanders of vessels are required 
to observe carefully the action and result of all fuzes, and report in detail to 
the Bureau of Ordnance whenever opportunities may occur, particularly 
specifying the number and kind fired, elevation of gun, range, premature et- 
plosioDS, failures to explode, and satisfactory action. Also, whether the fire 
was direct or ricochet 

127* EZTSRIOR DlMBNSIONS, IN InCHBS, FOB ShBLL-BoXXS. 

F6r XV-indi shell, 18 x 18 by 20 high. 
For Xl-inch shell, 12'75 x 12.75 by 14.6 high. 
For X-inch shell, 11.66 x 11.66 by 13.9 high. 
For IX-inch shell, 10.63 x 10.63 by 12.9 high. 
For 8-inch shell, 10.20 x 10.10 by 12.2 high. 

For 32-pounder shell, 8.60 x 8.50 bj 10.2 high. 

128t Arbas occupibd bt onb Tibb of Shbll-Bozbs. 



Xl-nron. 


X-IXCH. 


IX-IHOH. 


S-nroB. 


8S-POUHDBB. 


XTo. 


Ft lo. 


Na 


Ft In. 


102 
80 


Ft In. 


No. 


Ft In. 


No. 


Ft In. 


12 
52 


16. 5^x5. 8i 
14.4 x4.6i 


76 
56 


15.2x5.3i 
14.2x4.1i 


15.8ix6.9^ 
14.9^x4.9^ 


108 
86 


16x6 
15x5 


176 
140 


16x6 
16x6 
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GUNPOWDER. 

STOWAGE, PRESERVATION, HANDLXNO, AND OHARGE& 

129» Tlic Bureau having adopted a now system of granulating Nary 
powder, the different classes will in future be known and designated as 
Rifle, Cannon, and Mubkbt. 

Gunpowder intended for ordinary use in cannon is to have sufficient 
strength to give a 6-pounder shot the under-mentioned Initial Velocities, 
determinable by the gun-pendulum of the Ordnanoe Yard at Washington. 

130* The size of the grains is determined by sieves, made by piercing 
round holes in thin plates of brass. These sieves are five in number, the 
holes being of the following diameters, viz. : 

No.1, .3 ofaninch) j^.^j^y^j^^ jj^j^g^f^^^ 5^_5Q^^j.gj^ 

No. 2, .16 do. ) J ^ ^ 

No. 2, .16 do. ) j^ ^ 1500feet f60-50, forCacnoiL 

No. 3, .10 do. ) 

Nai, .06 do. ) ^^ ^ 1650 foet +60-60, for Musket 

No. 6, .02 do. ) 

Rifle powder is used in the Parrott rifles of 8-inch, 100-pounder, and 
60-pounder. Navy cannon powder in all other rifles and all smooth-bores. 

181 1 Size of the grain is required to conform to the following: 

Pass through No. 1 all ) j^jg^ 

Remain on No. 2 all i 

Pass through No. 2 ^^loannon. 

Remain on No. 3 all ) 

Pass through No. 4 all ) j^^^^^ 

Remain on No. 5 all ) 

Ten per cent, variation tolerated. 

132» Gravimetric Densitt, is the weight of a given measured quantity : 
it is usually expressed by the weight of a cubic foot in ounces. 

This cannot be relied on for the true density, as the size and shape of 
the grain may make the denser powder seem the lighter. 

Cannon powder should have a gravimetric density of about 875 oz., and 
not exceeding 900 oz., to the cubic foot (It actually varies with diflerent 
makers from 875 to 075.) 

133f SpBcnrio Gbavitt. — ^The specific gravity of gunpowder is between 
1.70 and 1.75. 

All the powder of any lot being made of the same mill-cake, the specific 
gravities are equal although the gravimetric denaities may vary. 
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I34t Powder for small arms, or mosket powder, should all pass through 
No. 4, none through No. 5, and average from 2,000 to 2,500 kernels in ton 
grains Troy. 

All powder shonld be well glazed ; for small arms more highly than for 
cannon. 

lS5f The system of grannlation adopted by the Army differs from that of 
the Navy, as follows : 

All THBovan— All oV'— 

Mammoth 0.9 in 0.6 in. 

CaonoD 0.36 0.25 

MorUr 0.10 0.06 

Musket 0.06 0.03 

It will be seen by this Table that under the Army nomenclature, Navy 
Rifle nearly corresponds to Army Cannon ; that the Army Mortar is the 
nearest equivalent to Navy Cannon, but with much more fine grain, as it is 
what passes through the cannon-sieve, but remains on the musket-sieve ; 
and that the Navy Musket has the same size for the larger grain, but con- 
tains more small grain than the Army. 

In exchanging powder with the Army, it is necessary to attend to these 
distinctions. 

136i Powder-honses or magazines on shore are to bo inspected by the 
Ordnance Officers at least once in every week, and every precaution taken 
to guard them against danger of explosion, and to preserve the powder 
dry and in good condition. 

187* Powder-barrels in magazines, where there are no racks, should be 
placed on their sides, with their marked ends towards the alleys, three tiers 
high, or four tiers, if necessary, with small skids on the floor and between 
the several tiers of barrels, using chocks at intervals on the lower skida 
to prevent the barrels from rolling. If it can be avoided, fixed ammunition 
should not be put in the same magazine with powder in barrels. 

I38t If it is necessary to pile the barrels more than four tiers high, the 
upper tiers should be supported by a frame resting on the floor; or the 
barrels may be placed on their heads, with boards between the tiers. 

There should be an unencumbered space of 6 or 8 feet square at the doors 
of the magazine. 

lS9t Whenever practicable, the barrels should be arranged in double 
rows, with a passage-way between the rows, so that the marks on each 
barrel may be seeu at a glance, and any barrel easily reached. 

140t Besides being recorded in the magazine-book, each lot of powdor 
should be inscribed on a ticket attached to the Lot showing the entries and 
the issues. 
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HI* Magaaines slioald be opened and aired in clear, dry weather, the 
▼entilators kept free, and no shrubbery or trees allowed to grow so near as 
to shade the building from the sun. 

1I2» The moisture of a magazine may be absorbed by chloride of lime, 
or charcoal, suspended in an open box under the arch, and renewed from 
time to time. The nse of quicklime is dangerous, and forbidden. 

II80 When powder is handled in powder-houses on shore, either for the 
purpose of inspection or preparation for delivery to ships, the baize-cloth is 
to be spread, and the people, before entering the magazine, must divest 
themselves of every metal implement, empty their pockets, that nothing 
likely to produce fire may escape detection, and put on the magazine 
dresses and slippers. The barrels most be opened only on the floor-cloth, 
and no metallic setter used in driving either copper oi* wooden hoops. 

Powder-barrels should never bo opened except when required for use, as 
grains of powder falling between the staves would prevent their being 
tightened. Samples must be taken from the bung. 

Ill* The attention of the Inspectors of Ordnance and Commanders of 
vessels is called to the Regulations regarding the stowage and service of 
powder and loaded shells in Magazines and Shell-rooms, ashore and afloat, 
and to the precautions which roust be observed by every one who enters, 
or approaches for the purpose of entering, any Magazine or Shell-room. 

The former Regulations are modified so far as to dispense entirely with 
the use of slippers made of either India-rubber or woollen ; and in liea 
thereof^ slippers made wholly of buckskin or cotton canvas will be used in 
future. In hot climates, or in warm weather generally, the naked feet are 
preferred. 

The terrible effect of the explosion of a Magazine or Shell-room, ashore 
or on board ship, can only be imagined. To avert it, by every human 
precaution, is an imperative duty with every one. The Bureau therefore 
directs that the Inspectors of Ordnance on shore and the Commanders of 
all vessels afloat will cause the existing Powder Regulations to be read, and 
copies placed within the reach of every ofScer and man connected in the 
remotest degree with the service of the Magazine and Shell-rooms ; and no 
oflScer or other person is to be continued in such service who cannot within 
a reasonable time answer clearly and fully any questions relating to the 
requirements of existing Powder Regulations as contuned in these ^ Ord- 
nance Instructions." 

115* The powder in barrels should be turned from time to time, at least 
as often as every three months, and, being arranged as mentioned above, 
the oldest powder will be at all times accessible for first delivery without 
disturbing that of more recent manufacture. 
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1I6« When powder is sent od board aoy voMel attho Yardman Ordnance 
0£Bcer or tbo Gunner is to see it properly stowed, and the Ordnance Ofll- 
cer is to hand to the Captain of the vessel a statement showing the quan- 
tity of powder, number and capacity of tanks, kind of charges contained 
in each, with the initial velocity, maker, and date of reception, with a 
list of small-arm and boat ammunition, firaworks, filled and other shells 
and projectiles, together with all the information directed by the three arti- 
cles immediately following, with such remarks as he may deem proper to 
secure better precaution or more convenient arrangement, with a request 
that the mcmoranduii), or a copy of it, may be delivered to the Ordnance 
Officer at the Yard where the vessel is refitted 'or laid up at the end of the 
cmise. 

147* When cartridges are filled for issue to any vessel, the powder should 
be selected, as far as practicable, from deliveries made by the same person, 
and at the same time or date ; and the tanks in which they are stowed must 
be marked with white paint on the upper sides, with the same marks as 
the barrels from which the powder was taken, giving the date of manufac- 
ture and the maker's name. 

148* Great irregularities having been observed in the weights of car- 
tridges supplied from different stations, it' is ordered that at least ten 
measures shall be weighed at each filling, and allowance made for different 
densities. (Sec Art 171.) 

149* Whenever powder is returned into the powder-houses from vessels, 
and the powder emptied from the cartridges, care must be taken to have 
the barrels or other vessels in which the powder may be placed marked in 
the same manner and registered in the Magazine Ledger, so that the 
maker's name and date of manufacture of all powder may be correctly 
known and carefully preserved for reference. 

150* The names of vessels from which powder is received, the length of 
time which the powder has been on board, and the station on which the 
vessel has been employed, should also be not^d and reported by the Ord- 
nance Officer, that reference may be had to the notes in case it should be 
desired in subsequent examinations of the powder. 

151 • In some instances where powder has been condemned by survey, it 
lias been directed to be thrown overboard. This should never be done ; 
the nitre contained, which forms three-fourths (f) of the powder, is still 
perfectly good, and can be made serviceable. In future, condemned powder 
is always to be returned to the United States. 

152, The Ordnance Officers, when they supply vessels with powder, or 
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remove any from thenif must report to the Bareaa bj the earliest of^or- 
tunity all the information which is required to be noted by Articles 147, 
149, 150, immediately preceding; and when powder is received from ves- 
sels returning from cruises, or after it has been long embarked, they are to 
forward to the Ordnance Yard, Washington, a sample of two ponnds and 
one-fourth, properly labelled, for every five hundred pounds landed, selected 
so as to show fair average samples of the whole, in order that its strength 
may be ascertained by the pendulum. 

153f In case of necessity, powder for saluting may be purchased abroad 
in order to preserve a supply of our own proof powder for battle. 

154» When a vessel is about to leave a foreign station and return directly 
to the United States, and other vessels belonging to tho Navy are left on 
the station without a full supply of powder, the vessel which is about to 
leave may be directed to transfer to those remaining on the station any 
excess of powder that may be on board beyond fifty rounds. 

lUt Should it become necessary to use powder for service charges which 
has not been regularly inspected and proved in the manner required bj 
regulations, such tests of it must be made as circumstances will admit 

The ranges given by it may be compared with those of service powder of 
known good quality nnder the same circumstances. If deficient in strength, 
the quantity of the charges should be increased until the ranges are equal- 
ized, in order that the sight-bars may still indicate the proper elevations for 
each charge and distance. 

156t It is directed that vessels of war shall always receive their powder 
and loaded shells in the stream ; unless, upon some great emergency, the 
nature of which shall be reported to the Bureau, it is deemed essential to 
put them on board at the Navy Yard. 

151 • When receiving or landing powder, the red flag is to be always 
hoisted «at the fore, and all proper precautions taken to guard against acci- 
dents from fires and lights. The tanks should be passed through the ports 
most convenient to the magazines, and landed on mats, to prevent injury. 

The red flag is always to be hoisted at the powder-houses when they are 
opened, and kept flying until they are closed. 

158» When avoidable, gunpowder is not to be sent from vessels to pow- 
der-houses, nor from powder-houses to vessels, in wet weather, nor when 
there is a probability of wetting the barrels or cases ; and the packages 
must be conveyed in covered boats or wagons showing a red flag. 

If 9t The wharf or landing-place must be spread with old canvas, so that 
the barrels or cases may not come in contact with and convey sand or gravel 
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to the powder-bouse. The barrels must not be rolled, but carried in slings 
to the trucks running on tramways of either wood or bronze, into the 
magazine* 

160t The seryice charges for the different calibres and classes of naval 
amooth-bore guns now used in the Navj are as follows, and the cartridges 
are to be filled accordbgly, viz, : 



Serviob Ghargbs for Naval Ounb. 



OBDKAirOB. 



CUibm 



Chabobs of Natt Cakmoh 1 




POVDBB. 


^ 


ft 


it 


1^ 


in 


P^ 


u* 


u* 


lbs. 


lbs. 


lbs. 


30. 


18. 


15. 


16. 


12. 


8. 


10. 


8. 


6. 


9. 


8. 


6. 


8. 


7. 


6. 


1. 


7. 


5. 


6. 


6. 


4. 


4.5 


4.6 


4. 


A. 


4. 


3. 

For near 
firing. 


50. 


35. 


35. 


20. 


16. 


15. 


15. 


12.5 


12.5 


13. 


10. 


10. 


7. 


7. 


7. 


6. 


6. 


6. 


9. 


8. 


6. 


7. 


7. 


6. 



4 

a? 

ii 
^1 



Si 



X-lnch or 130-pounder 

64-pouDder 

32-pouiider 

32 do 

32 do 

32 do 

32 do 

32 do. 

32 do. 

Shell-^Doaw 

XV-inch , 

XI-iDch , 

X-inch , 

IX-inch , 

8-inch , 

32-pounder 

8-inch 

8-inch 



16,000 lbs. 
106 cwt. 
61 " 
67 " 
51 " 
46 " 
42 " 
33 " 
27 " 



42,000 lbs. 

15,700 " 

12,000 " 

9,000 " 

6,500 " 

4,500 *' 

63 cwL 
65 ** 



Cylindrical. 
9.00 inches. 
7.00 
6.50 
6.60 
6.50 
6.50 
5.50 
5.60 
5.60 

Conical. 

11x5.6x11 

10x5. xlO 

9x4.5x9 

8x5. x8 

Cylindrical 
5.50 
5.50 



6. 
4. 
4. 
4. 
4. 
4. 
4. 
3. 



• N. Bw->-Two projectilos oro not to be fired from tnj gnn at the same time, except at objects within 200 
jordb* distance, and only when the advantages at the moment may bo deemed by the Captain sufiident 
to Justify the risk of injuring the gans and their eqaipmonts by the extra strain to which they will be 
exposed. 

With the 15-inch guns at close quarters against iron-clods, 80 lbs. and a solid shot may be used for 
90 rounds. So also with the 11-lnoh, 80 lbs. and a solid shot With all the other gnns, under like cir- 
cumstances, and where penetration is desired, the dUtant firing charges should be sabsUtntcd for the 
near firing. 

Of tba service cbaiges, one-tentb shall be for dbtant firing, six-tenths for 
ordinary firing, three-tenths for near firing, or for two projectiles. Salating 
charges to be of under-proof powder. 

The calibre and class of guns for which the cartridges are intended roust 
be distinctly marked near the top of the lid end of the tanks. 
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161. 



Tablb of Charges vor Navt Bvlx Gcrs. 



Guy. 


Obdnaxcb. 


Cbabqb or PowpsB. 


CiUbre. 


Diameter 
of Bore. 


Weight. 


Weight. 


Kind. 


Diameter of 

Carcridge- 

Gange. 


Parrott 


Poander. 

100 
60 
30 
20 
20 
12 


Inches. 

6.40 
6.30 
4.20 
3.67 
4.00 
3.40 


Lbs. 

9,700 
5,400 
3,560 
1,760 
1,340 
880 


Lbs. 

8. 
6. 

3.25 
2. 

?: 


Rifle. 

Rifle. 
Cannon. 
Cannon. 
Cannon. 
Cannon. 


lochos. 

5.60 
4.60 
3.70 
3.25 


Do. 


Do. 


Do. 


Dahlgp^n 


Do 
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Powdkr-Tankb. 



CAPAorrr of Tahk 

roB Potn>Mi IK 

Geain. 


ExTBsioB DncBmoici. 


WnORT, WHWI 

mpTT. 


AmOXXMATB 

WuonT, wHBir 

FILLKD WITO 

Ctuksbbs. 


Height in inches, 

including 
Lid and Handle. 


Sides, in inches. 


200 pounds 

150 " 

100 " ....:. 
50 • " 


22i 
221 
20| 
16| 


16ixl6i 
15 xl5 
13 xl3 
lOi X lOi 


67^ pounds. 
59J " 


218 pounds. 
170 to 180 Uml 



168t ACOOMMODATION AFFORDED BT PoWDER-TaNKS OF DIFFERENT SiZSS 
FOR CaRTRIDOBS OF VARIOUS KiKDS WHEN CLOSELT PACKED. 



CAPAOTFTOrTAirK 




FOB POWDBB IX 


Wnx Blow Oarbidobs as followb: 


Gbaih. 




DBHOMIMATIOir. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lU 


20 


16 


16 


12.6 


10 


9 


8 


T 


6 


6 


4.6 


4 


8.26 


8 


2 


1.86 


1 


900 pounds. 


9 


U 


12 


14 


18 


20 


22 


26 


80 


86 


40 


46 


62 


60 


96 


100 


190 


160 " 


6 


8 


9 


10 


18 


16 


18 


20 


24 


27 


80 


86 


40 


46 


71 


72 


146 


100 •» 


4 


6 


6 


T 


9 


10 


11 


18 


16 


18 


20 


24 


27 


81 


46 


48 


96 


60 " 


2 


2 


2 


8 


4 


4 


6 


6 


T 


9 


10 


11 


18 


16 


21 


28 


46 




4 


6 


T 


8 


10 


11 


12 


14 


16 


- 


- 


26 


- 


86 


62 


66 


108 



FIXED AMMUNITION FOR BOAT QUNS AND SMALL ARMS. 

I6I« The charges for " boat and field howitzers" are — 

For the 24-pounder of 1,310 lbs 2.00 

For the medium 12-pounder of 760 lbs. 1.00 

For tho light 12-pomider of 430 Iba. • 0.625 



BOXES FOR SMALL-ABM AMMITlTrnON. 
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MS. 



DxMKiraioNs or Boxes fob Boat Ammunition. 



PB0JX0TILB8 WITff CHARGE Or POWDER FOB HOWITZER ATTACHED, 
NOT TO BE STOWED IN THE MAGAZINE. 



Calibu of 
Boat 

HOWRZKK. 


KraD OF 

PBOJBCnLI. 


KUXBI* OF 

Pbojbctilm 

Box OOKTAUIS. 


PlMTOMVt OF B0XM» Ut 

iKoaai. 


Wbiobt, nr 
Pouzfoa. 


Empty. 


Filled. 


24.pdr. 

24 " 

12 " heavy. 
12 " " 


Shrapnel 

Canister 

Shrapnel 

Cimister 


9 
$ 
9 
9 


22x20.75 by 13.75 high. 
22 X 20.76 by 15.50 " 
18.75 X 17.75 by 11.13 " 
18.76x17.76 by 12.26 " 


354 
36i 
22} 
26^ 


2704 

i 



1M» The cartridges for small arms are to contam the following qaantities 
of powder : 

For mnskets 70 grains, Troy. 

For moskets (marine) 60 '^ " 

For pistols 30 " « 

For revolvers 18 " ** 

The ball-cartridges for rifles and rifled mnskets are to be made with a 
single Mini6 ball. , 

167t ExTEBiOR Dimensions and Contents of Boxes 

FOR SMALL-ARM AMMUNITION AND FIREWORKS* ' 



AraoLn. 



RxTsnoB DnrnvsioNS. 



Length. Width. Depth. 



Each Box 

COKTAUrS 



BacABXS. 



Musket-ball cartridges. 

Do. blank do. . 

Oarblne rifle-ball do. . 

Pistol-ball do. . 

Blue-lights 

False fires 

Port-fires 

Do 

Signal rockets. 

Percussion-caps 



Inehea. 
84 

104 
64 
84 



600 

600 

1000 

1000 

30 

30 

100 

60 

30 

6300 



First size. 
Second size. 



N. B. — ^There is a variation in the dimensions of the above boxes, as made, 
of I of an inch, on an average, in their exteriors. 

l(8t Percussion-caps and bullets for small anns will be supplied from the 
Ordnance Yard at Washington. 

m* The boxes in which cartridges for small arms, caps, primers, etc., are 
packed for distribution to vessels, are to be marked with the number thej 
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contain, and the kind of arm for ^vhlch thej are intended. At the eirpiratioii 
of the craise they must be carefully returned into store, and the Gunner will 
be held pecuniarily responsible for their loss. 

170f Standard powder-measures for filling cartridges for great guns will 
be made at the Ordnance Yard, Washington, and distributed as they may bo 
required for the use of vessels and shore magazines. As the gravimetric 
density of powder varies from 860 to 940, the weight of the contents of ten 
measures should be ascertained for each lot, and allowance made accordingly 
before filling the cartridges. 

171* In taking the weights, the powder is to be scooped up from the 
filling-chest with the measure until it is heaped, tapped twice moderately on 
the sides with the palms of the hands, and then struck with a wooden 
straight-edge. If the weight difiTers materially ^m that marked on the 
measure, a small compensating measure should be nsed to supply the defi- 
ciency or remove the excess. 

OANNON-PRIMERa 

172» These are of two kinds, percussion and friction. Each percussion- 
primer is composed of a quill tube capped by an explosive wafer. The quills 
used for this purpose are first inspected by passing them through a gauge 
rather smaller than the vent 

The tube is filled with finegrained powder. 

The wafer is composed of a cap of cartridge-paper, enclosing a layer of 
fulminate of mercury combined with a small quantity of mealed powder. 
When pressed and perfectly dry, the wafer is coated with oncolored shellac, 
to preserve it from dampness. 

I73t Primers are to be kept in tin boxes containing fifty each, the lids 
of which are luted with shellac to exclude moisture until wanted for im» 
mediate use. These boxes are intended to fit in and form a lining to the 
primer-boxes which slip on the waist-belts worn by Captains of guns. For 
purposes of exercise no more of these boxes should be opened than are re- 
quired ; bat for action a full box should be delivered to each Captain and 
2d Captain of a gun. 

174 • A friction-primer consists of a tube charged with gunpowder, to the 
top of which is fastened a spur containing friction-powder, which is exploded 
by means of a slider pulled out by a lanyard. It is intended for use in case 
the lock should be out of order, or the other primers fail from any unforeseen 
cause. Friction-primers are packed in tin boxes in the same manner as 
percussion-primers. They arc obtuned from the Army as required. 

175t Filled boxes of primers are kept in close laboratory cases, for which 
stowage must be provided in the general store-room of the ship, or other 
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safe place.' They are on no account to be placed in the niiagazine, and the 
boxes mtiftt be so labelled before being put on board ship. 

176* When primers have been retnmed from cruising ships, or have re- 
mained in store for one or more years, they must be tested by firing five 
per cent of the number, and not issued again without special orders. 

177* Damaged fuzes, primers, caps, and tubes, are always to be retnmed 
to the Ordnance Yard at Washington, in the condition in which they were 
received on the return of the ship. 

178* The boxes containing metallic cartridges for breech-loading arms 
require the same care as percussion -caps, and are to be labelled, " On no ac- 
count to be placed in the magazine." 

179* Percussiok-Caps for muskets, carbines, and pistols are made in 
the laboratory at the Washington Navy Yard. They are put up in small 
packages of water-proof paper, labelled with the number contained in the 
package and the date of fabrication, and stowed in tin cases containing 350 
caps each. 

180* Laboratory boxes, in which these are packed, are of the following 
dimensions: llj x 9J x 7* inches, and will contain 6,300 percussion-caps 
each. These boxes are to be labelled, " On no account to be placed in the 
magazine." Stowage is provided for them in the general store-room. 

CABTBIDGE-BAGS. 

181 • The material of which cartridge-bags are made is woven expiessly 
for the purpose, and furnished by the Bureau of Ordnance as required. 
The color is white, and the calibre of the gun and the weight of the charge 
must be stencilled on the bag in figures two and a half (2^) inches long. 
When procured of necessity elsewhere, the stuff should be chosen of wool, 
entirely free from any mixture of thread or cotton, and of sufficiently 
close texture to prevent the finer particles of powder from sifting through. 
Wildborc, rattinct, merino, and bombazotte are named as proper materials 
for carti-idge-bags ; of these the thinnest stuff, not twilled, but having the 
requisite strength and closeness of texture, is the best 

182t Making CARTRinoK-BAOS. — Cartridge-bags for cylindrical chambers 
are made of a rectangle to form the cylinder, and a circular piece to form 
the bottom. The flat patterns, by which the cartridge-bags for the 8-inch 
and 32-poundGr guns are cut, are, consequently, to be made rectangular for 
the cylindrical part of the bag» and circular for the bottom. The length 

* Primors and percussion-caps should b© divided into two or three lots, and stowed 
in different part? of tho ship, so that an accidental explosion would not dep'rive the sliip 
of the means of firing cannon and small arms. 
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of the rectangle is eqaal to the development of the cylinder, together with 
the allowance for seam ; and its width, to the whole length of the bag befaiv 
sewing, including the allowance for seam and tie. 

Special patterns are famished for those of XV-io., Xl-in., X*in.y IX-in^ 
8-inch of 6,500 lbs., and 32-poander of 4,500 lbs. shell-guns, all of which 
have gomer chambers. 
I83t Dimensions of Plat Patterns for Cutting out Cartridqb-Bao8. 

TO BE MADE OF PINE FOR THE 8-INGH AND 32-PDR. OUNS, AND OF METAL 
PLATES FOR THE ** GOMSR" CHAMBERS OF OTHER OUNB.' 



Dmaraioifi. 


lO-nccR. on 
ISO-pouHDsa. 


OFIOOCWT. 

8-xKoa Bcru. 


lOO-pouiTDBB BiFLii, 89-roinvon Oim; 

AKD 8-IN-On SnKLL-GUKS, BAVIKe 
CllAKBBBt OF 88-POirXfjBB CaUBB& 


CharsM. Ite. 

WidOi of reetmRlel 
(length of bag cut), 
indadiDfr tie and in. 
foar-tentht of an 
iAoh for MNn. j 

LeDfrth of reetan^e (cjlin- 
derdevelopedXiDcladiDir 
eight-tenths of an Inch 
for scam. 

Badins of dronlar pattern 
of bottom, indndinr four- 
tenths of an inch fur 
•earn. 

Diameters of cjliAdrleal 
formers for inspection of 
cartriilge-bafcs. 

Additional length for one 
pound of powder. 


80 
90. 


18 
15.9 


15 
14. 


1ft 

18.7 


19 

15.7 


8 

19.7 


10 
16.014.6 


8 
18.6 


7 
19.6 


6 

11.6 


5 
10.6 


4.5 
10.1 


4 
0.6 


8 

8J 


Inches. 
• 90.01 

4.0 

. 0.00 
. 0.40 


Inches. 
99.8 

8.00 

7.00 
0.80 


Inches. 
18.1 

9.06 

ejio 

1.99 



Details of Cartridos-Baos. 



18l« 8HELL-OUN8 


I wrrn conical chambers. 


















8-iM. 


89.pt. 


Calibbb of Ow. 


XV nr. 


Xl-nr. 


X-IK. 


IX-m. 


or 

69oa 


or 


Charge of powder. . . lbs. 


85. 


50. 


60. 


20. 


15. 


15. 


19.5 


18. 


10. 


7. 


6. 


Diameter of i Largo end. 

cartridge. | Small end. 

Width of staff roqaired 


18.5 


18.5 


18.5 


9.85 


0.85 


9. 


9. 


8.18 


8.18 


7.25 


6. 


„ 


« 


„ 


5.50 


5.50 


5. 


5. 


4.50 


4.50 


4. 


8.5 
























tocntbag in. 

Vkolo length of bag cat, 
including tie and seam. 


24. 


28. 


80. 


92. 


20. 


90. 


20. 


18. 


IS. 


24. 


99. 


91.5 


25.5 


97.5 


19. 


17.5 


18.5 


17.75 


16.5 


15.5 


12.6 


11.6 


Length of filled car- 
























tridge In. 


19. 


15.5 


18. 


19. 


10.5 


10. 


9. 


11.5 


10.5 


7.5 


9.5 


Additional length for 
























one pound of powder. 
Quantity of stuff re- 
quired to cut one hun- 
dred bogs yds. 




































































199. 


199. 


199. 


99. 


99. 


86. 


86. 


78. 


78. 


80. 


80. 



> The dimensions of those for the XV, IX, X, and XI inch gvoMf which have Gomoir 
chambers, and cannot be oonrenientlj tabulated, will be furnished to all ressels mount- 
ing such guns. The formers for inspection of bags will have the forms and dimen- 
sions of the Goraer chambers less 0.87 inch for the IX-inch, 1.0 inch for the X-inch, 
1.15 inch for the Xl-inch, and 1.50 inch for XV-Inch guns^ for windage at the largo 
end, in accordance with the flat patterns furnished for cutting. 
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In ciittiog, the length of the rectangle should be taken in the direction 
of the length of tlie staff, as it does not stretch in that direction, and 
the material should be chosen, as nearly as possible, of the width required 
for the length of the bags, to save waste in cutting. 

The bags are to be sewed with worsted yarn, with not less than eight 
stitches to an inch ; they mast be stitched within four-tenths of an inch of 
each edge, and the two edges of the seam felled down upon the same side, 
to prevent the powder from sifting through. The edges of the bottom 
are felled down upon the sides. 

The bags, when filled, must be tied with woollen thrums. 

185t CARTRinoB-BAOS FOR Salutino CnAROEB. — Old cartridge-bags 
which have been condemned for service charges arc to be repaired and used 
for saluting charges ; and whenever it is necessary to make bags expressly for 
the purpose, or for immediate use, they may be formed by sewing together 
two rectangular pieces with semicircular ends. 

186f Inspection. — ^The material especially procured fur cartridge*bag8 is 
to be carefully ini>pccted to detect any mixture of cotton with the wool, by 
burning a few bits taken at hazard from each piece ; or, by dissolving it in 
a solution of | ounce of caustic potassa in a pint of water — the cloth to be 
put in when the water is boiling, which is to continue until dissolution takes 
place. The texture of the stuff is also to be examined and its strength 
tried, such standard for the latter being established as may be found suffi- 
cient to insure perfect efficiency. 

After being made up, the empty bags are to be iaspected, and those which 
are sewed with too long stitches, or in any other than the prescribed man- 
ner, must be rejected. The dimensions of each bag are to be verified, first 
by laying it flattened out, between two marks on a table showing the width 
of a pattern bag. A variation of 0.1 inch greater or less is allowed. The 
bags arc also to be tried on mandrels, or formers, made according to the 
dimensions given on the preceding page. 

187t Preservation from Moths. — Serge or any other woollen material 
employed for making cartridge-bags is never to be exposed on the shelves in 
store, either in the piece or when made up. It is to be protected by pack- 
ing with the hydraulic press, by sewing it up in linen cloth, or by envelop- 
ing it in water-proof paper, hermetically sealed. 

An infusion of coloqnintida, in the proportion of 15^ grains Troy to a 
quart of water, is said to be a good preservative against moths. In case of 
using this preparation, the cartridge-bags should be steeped in the infusion, 
and, after being thoroughly dried, may be packed by the hydraulic press, 
and headed up in old whiskey barrels, if stored on shore, or packed in 
empty tanks, if on board ship. 

Cartridge-bags, as well as the material for making them, must be fre- 
quently examined, to prevent their being damaged by moisture, as well as to 
guard against moths. 
15 
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CHAPTER II. 
MAGAZINES AND SHELL-ROOMS- 



CX>NSTBUOTION, UGHTINa, STOWmO, AND FLOODING. 

I880 No details of internal arrangement should be more carefully con- 
sidered and executed than those relating to the stowage and delivery of 
powder, since a defect in these particulars, apparently insignificant, may 
lead to the instantaneous destniction of the ship ; or, with the incendiary 
and explosive projectiles now used, to her becoming, comparatively, an easy 
prey to an antagonist Every possible precaution, therefore, is to be taken 
to accommodate the full allowance of powder completely ; to guard it to the 
utmost against injury and accidental explosion ; and to deliver it at the 
magazine, as required, with facility and certainty. To these ends, and in 
view of the fact that all the powder for great guns is now put up in cubical 
copper tanks, made water-tight, the form of magazines should be as 
nearly rectangular as the shape of the vessel will admit, and they should bo 
built strong enough to resist sufficiently the effect of her working in heavy 
weather, and also the pressure of water they will have to sustain in case of 
being flooded. 

189* All magazines should have a light-box for each alley at one end, 
and a passage to deliver powder at the other ; and the magazine and its 
passage, considered as one, must be made perfectly water-tight by caulking 
the bottom and sides, and then lining them internally, first with white pine 
boards, tongued and grooved, and again with sheets of lead of extra thick- 
ness, soldered together, over these boards. Both these linings are to extend 
entirely over the bottom or floor, and all the way up to the crown on all 
the sides. 

190t When the magazine reaches the ceiling of the ship it must be bat- 
tened off two inches ; the lining of the floor mast be battened np one, and 
also the magazine-deck, so that water leaking through the sides of the vessel 
may ran by and under, and not into the magazine. 

An external lining of sheet-iron must also be resorted to as a protection 
against fire, and to prevent the intrusion of rata. 
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101* A magazine aft in a ship is to have its passage for delivering 
powder adjoining its forward part; and one forward in a sLip is to have this 
passAge adjoining its after part, in order that it may not be necessary to 
pass the powder over the iight-box scuttle. 

192* As many doors are to be cut in the bulkhead separating this pas- 
sage from the magazine-room as there are alleys to be left in the latter, 
between the racks or shelves on which the tanks are stowed, and these 
doors must correspond with those alleys. They are not only to afford a 
means of entrance to the magazine, but also for passing the tanks in and 
out Through the upper part of each door a small scuttle is to be cut, — 
two, if necessary, — for the purpose of passing the cartridges out of the 
magazine-room with the door itself closed; and it is to have a lid so 
arranged as to open outwards only, and to close of itself when the scuttle is 
not actually in use. 

193* Sailing ships-of-the-line and frigi^es should have two alleys for each 
magazine. In screw-vessels of large class, where the shaft will interfere with 
this arrangement, two alleys for the forward magazine. In smaller vessels one 
alley will suffice. In all cases the alley is to be not less than two feet and 
ten inches in breadth, and it ought to be more, if practicable, to prevent 
confusion and delay. Each alley is to be illuminated by a separate light 

If there is room in the magazine, there should bo space left, at the end 
nearest the light, for a man to pass from one alley to the other without 
;/oing into the passage. 

194« Ships with two magazines--one forward and the other aft — are to 
have them as nearly eqdal, in point of capacity, as the shape of the vessel 
and other circumstances will admit 

Magazines should be constructed as low down as possible. Their floors 
may rest on the keelson, but should not come below it. Their height 
should be equal, only, to an exact number of times the height of a powder- 
tank when lying on its side, in addition to the thickness of the shelving. 
An additional inch for each shelf should be allowed for play or spring. 
The whole height in the clear should be limited by the condition that a man 
standing on the floor may reach the upper tier of tanks with ease. Four 
tiers of 200-lb. tanks, three of them resting on shelves two inches thick, and 
the other on inch battens on the magazine-floor, will, with an allowance of 
one and ^ half inch for play and spring, require a height, in the clear, of six 
feet two inches. Both safety and convenience would suggest this as the 
maximnm limit in height, even for the largest magazine. Three tiers of 
these tanks will require a height, in the clear, of about four feet eight inches. 

If, however, in ships of great draught of water, it shonld be found prac- 
ticable to extend the height of a magazine so as to accommodate five tiers of 
tanks, then the lower or ground tier may be laid so as to occupy the whole 
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of the magaziDo-floor ; and on the top of this tier, in the alley-way, a light 
hUe bottom is to be placed for the men to atand upon to enable them to 
reach the upper tier, which is the one that should first be exhausted. This 
fiilse bottom should be made of gratings, and in aectiona conyenieut for 
speedy removal. 

195, When it is impossible to avoid extending the sides of the magazine 
so far out towards the skin of the ship as to leave only an air-passage on 
either side, the crown should be at least six feet below the deep load-line. 

In all cases where this crown is less than six feet below that line, the sides 
should be made susceptible of protection by allowing a space to interpose 
materials, such as sand, coal, or water in tanks, between them and the 
inner planking of the ship. 

An average space of six feet or more on both sides will be sufficient. 
Under no circumstances, however well the sides be guarded, should the 
crown of the magazine, if it can be avoided, be less than four feet below the 
deep load-line. 

196* It is proper to add, in connection with this most important subject, 
that in order to increase security against the effects of lightning, a maga- 
aine should be placed, if practicable, so as not to include a part of a mast 

197t All the metallic fixtures about a magazine, delivering-passages, and 
light-rooms, must be of copper. 

198* Each dclivering-passage is to have, for the distribution of powder, 
at least as many passing-scuttles communicating with the orlop or berth 
deck as there are chains of scuttles above. The powder-man will thus 
always find at the scuttle the proper passing-box. 



SCAaAZINE-COCKa 

IM* Each magazine, as a whole — that is, including the delivering-paa> 
sage — being made, as stated above, water-tight, is to be provided with an 
independent cock for filling it rapidly with water; a waste-pipe leading 
from above the upper tier of tanks to carry off the superfinous water; and 
a cock jnst at the floor for letting the water off when the magazine is to 
be emptied after having been flooded. Both the cocks must h^ turned 
from the deck above, each having a lever to its spindle for the purpose, die* 
tinctly marked, with engraved letters, what it is and how it is to be used, 
and kept secured by a proper lock, the key of which is to be kept among 
those of the magazines. A short pipe to lead the water down into the hold 
is to be attached to the emptying cock, and with this the waste-pipe is to 
connect. All are to be well boxed over for protection against injury. A 



UGHTIKa AKD STOWAGE OF KAGAZIKES. 68 

perforated disk, or strainer, is to be secared inside of the hole, at the upper 
part of the magazine, for the waste-pipe. All couplings of hose shall con- 
form to the general naval standard. 

LIGHTINa THE SCAQAZINE. 

2M« The magazine is to be lighted by means of one regulation-lamp, to 
correspond with each alley of the magazine-room, placed in a box arranged 
for the purpose. This box, of which a portion of the magazine bulkhead 
forms a part, is to be lined, internally, with soldered sheets of copper, and 
have a few inches of water in it whenever the lamp is lighted. The 
entrance to it is at the top, through a scuttle in the deck large enough to 
admit the lamp. For single-decked vessels this scuttle may be sur- 
rounded by a composition coaming pierced with holes one-fourth of an inch 
in diameter, on the forward and after sides near the top. The cover must be 
so arranged that, when placed in one position, all the holes will be closed 
— by turning it half round, they are all open ; thus supplying air to the lamp 
and carrying off smoke. In the portion of the magazine bulkhead just 
alluded to, and so as to throw as much light as possible into the magazine- 
room, an opening with great beyclUng is to be cut, which is to be covered 
by two plane glasses of suitable thickness, somewhat separated from each 
other, one of which, that next to the lamp, must be permanently fixed ; 
and the other, or that next to the magazine, is to be let into a wooden 
frame so that it may be easily removed, and thus both glasses cleaned at 
any time with convenience and safety. The glasses are to be held in place 
by brass screws, after being closely fitted and having their edges made 
perfectly tight A small dome or reversed funnel of copper, where it can 
be conveniently done, is to be placed above the lamp and fitted with a pipe 
of the same metal to convey the smoke off This pipe may pass up through 
the covering of the light-box, which is to have a plug-hole, lined with brass, 
for the purpose, and then led farther, if necessary, taking care, however, to 
consult perfect safety throughout. 

The admission of air to the light-box may be from the division of the 
hold in which it is placed, by small holes, near its top, through its side or 
back, protected with copper wire-gauze, inside and outside of the box. 

The ceiling and bulkheads of all magazines and shell-rooms should bd 
thoroughly whitewashed. 

STOWING THE BCAQAZINEa 

201« In the stowage of magazines, reference must be had to the Gunnet^s 
duties (Art. 3d, Part L), and to Arrangements for Delivering and Distrib- 
uting Powder (Art 180, Part L). Ledges on the shelves, or a bar of 
wood to ship and unship with facility, will be provided for each tier of 
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tanks, on both Bides of the alleys, to secure th«m from getting out of place 
when the ship rolls. 

The Inspector of Ordnance will famish the commander of the ship with an 
exact plan of the magazine and shell-rooms, which shall be returned to the 
Inspector of the Yard at which the ship refits or is placed in ordinary, with 
any suggestions the Commander may have to make relative to practicable 
changes which will render the service more safe or convenient 



SHELL-BOOMa 

202* Rooms for the stowage of loaded shells require the same care in 
construction and protection against an enemy's shot, and in provision for 
lighting and flooding, as magazines. Therefore, they should always be 
built with reference to these objects, as well as to affording room enough to 
accommodate conveniently the number of loaded shells allowed in their 
boxes, stowed in bulk. Each should have one light, arranged like those for 
magazines. 

2M« In vessels partially armed with shell-guns, the best place, perhaps, 
for these rooms is immediately forward of the spirit-room, but not com- 
municating with it ; and in those armed entirely with such guns, the addi- 
tional shell-rooms necessary may be, perhaps, more conveniently placed 
abaft, and adjoining the delivcring-passage of the forward magazine, than 
elsewhere. 

204« With the introduction of rifled cannon, and various special projeo- 
tiles, it is essential to devote more care to the stowage of shells, in order 
to avoid confusion in battle. Not only each kind and calibre, but each 
length of fuze, is to be stowed in separate tiera. 

DAMPNESS OF SCAGAZINES AND SHELL-IUX)Ma 

. 20S« Sponge dipped in a solution of salt water, dried and weighed, 
is a means of ascertaining if dampness exists in these places. If it become 
heavier, the room b damp. 

VENTILATION. 

206* Provision must be made, by means of grating-hatches, for snfficient 
ventilation in action, to supply the magazine-men with fresh air, and allow 
the dampness caused by perspiration to pass off; and fan-blowers are to be 
fitted to increase the supply of fresh air, and assist the ventilation. The 
magazine should be opened and aired, at least once a fortnight, for a few 
hours, on bright, dear days. 
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CHAPTER III. 

GUN-CARRIAGES, GEAR, IMPLEMENTS AND EQUIPMENTS. 



QUN-CABRIAaEa 



207* All gnn-carriages shall be constnicted in exact conformity to the 
drawings furnished by the Bureau, and no alterations whatever will be per- 
mitted without its express sanction. 

The Inspector of Ordnance will keep approved copies of all plans, and, in 
order to insure uniformity, will report to the Bureau any deviations from the 
standard drawings which he may observe in carriages received from other Yards. 

The spaces required for efficient working of all guns are represented in 
diagrams X, Y, Z, and these, as well as the distances between pivot-centres, 
dizes and positions of bolts, are to be strictly adhered to. 

The distance between pivot-centres of all Xl-in., X-in., IX-in., and 100- 
pdr. carriages shall be either 142 or 117} inches, depending on the breadth 
of beam, position of hatches and other obstructions, and shall not be 
deviated from except by explicit directions of the Bureau, on a report of 
the particular circumstances in each case. 

For the 60-pdr. Parrott, 1 30 inches between centres ; and for the dO-pdr., 
ISO inches. 

The sizes of sockets and pivot-bolts are established as follows : 

Vom Xl-nr., Z-ik., IX-nr., Fom 60, 80, AMh 

m AMD 100-Pdb. 20-Pde. 

IndiMi InoheiL 

Length of bolt under the head 18. U. 

Diameter of bolt 4. 3. 

Bo. hole in socket 4.1 3.1 

Bo. boss 10.6 8. 

Height of boss 1.6 1.1 

Slot in the pivot-plate, ^ lai^r than the boss. 

For Xl-in., X-in., IX-in., and 100-pdr. carriages, the fighting and shifting 
sockets are bossed, the housing-socket plain. 

For 60-pdr., 30-pdr.| and 20-pdr. carriages, the shiftingp-aockct alone ,ia 
bossed. 
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For broadside-gans, the foliowing poeitionB for bolts are established : 

so AFD S4 nr. 16 aits 18 n. 
POET<«ILlA Posr-aiLXA 

Ineb«ti laclMC 

Height of oentro of lower bolt firom deok 14.76 . 10.76 

Distance between the bolts 3.76 3.76 

Do. of centre of 1st bolt ttom side of port 14. 14. 

Do. do. 2d bolt Arom side of port 22. 22. 

Do. do. training-bolt fh>m side of port 36. 36 . 

Height of training-bolt fh>m deck 21 . 14. & 16. 

Height of securing-bolt (side-tackle bolt) above port-sill .... 8 . 8 . 

For IX-in. gans, the port-sill should not be less than 20 inches in height, 
and no port sill less than 16 inches; otherwise, the carriages will not give 
sufficient elevation, and the position of the Gun Captain in aiming is exceed- 
ingly awkward and inconvenient 

Scraping and staining gun-carriages or keeping them bright is prohibited; 
they should be kept well painted, and the trucks, azletrees, and trunnion- 
holes oiled. 

All new work shall be primed with red-lead. 

Wrougbt-iron Broadside carriages, for IX-inch, new 8-in. of 6,500 Ibs^ 
and 32-pdr. of 4,600 lbs. shell-guns, have been designed by the Ordnance 
Bureau, submitted to trial with success, and are being issued for service at 
sea. 



aUK^EAR. 

208« Breechings for all guns are to be made of the best hemp, of three- 
stranded rope, shroud-laid, and soft; and for smooth-bore guns not to measure 
less than seven and a half nor more than eight inches in the coil, excepting 
those for IX-inch guns, which are to measure nine and a half inches, and 
for Xl-inch ten and a half inches. 

2Mt The breech ing-bolts must never be of less dimensions than those 
prescribed by regulation, and there must be double sets for the IX and XI 
inch guns. 

210* In fitting breechings, a thimble is to be spliced into one end, the 
strands stuck through twice, and marled down. A thimble is to be turned 
into the other end, so that the length of the breeching may be conveniently 
altered. Thus fitted, when the gun is run in and levelled, breechings must 
be long enough to allow the muzzle of the gun to come a foot isside of the 
upper port-sill, if the breadth of the vessel will allow it With guns of 
violent recoil this distance may be advantageously doubled, where there is 
room enough, as thereby the strain will be much lessened. 

Breechings are neither to be covered, blackened, nor rendered leas pliable 
in any way. 
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Brsechings. 



Clam op Ouk. 


LncoTii 
or 

BnRBTIT- 

ITfO wnsN 
Cut. 


LsHOxn 
or 

INO WHKX 

Fisnsi^Bi). 


ClRCUM- 
rSUKCB 

or 
Brbroii- 

IKO. 


TmifBU. 


Weiobt, 
iNOLVDiira 

TUIMBLB. 


Dlum- 
eter. 


Depth 


RAdinH 
of Score. 


Diam.bolt. 
hole. 


PiwL 
XMnch 


Feet 
83. 
87.5 
84. 
87.5 
88. 
27.5 
26. 

8S.0 
84.5 
81.5 
23. 

27. 

28.5 

26. 

28 5 

22. 

86.5 
28. 
25.5 
28. 


Feet 
82. 
81.5 
2S.5 
81.6 
28. 
28.6 
21. 

82.0 
28 5 
25.6 
28.8 

22.8 

24. 

21.5 

19 
17.6 

81. 
28.6 
21.5 
17.6 


Inch. 
10.5 
10. 
».6 
9.6 
8. 
7. 
6. 

10.5 
10. 

9.5 

8. 

8. 

8. 

8. 

8. 
8. 

9.5 
8. 
7. 
6. 


Inch- 
6. 
6. 
6. 
6. 
6.5 
6. 
4. 

6. 
6. 
6. 

6.5 

6.6 

6.5 

6.6 

6.6 
6.5 

6. 
6.6 
6. 
i. 


Inch. 
4. 
4. 
8 6 
8.6 

4. 
4. 

8.6 

8.6 


Inch. 

1.75 

1.76 

1.6 

1.6 

1.8 

1.2 

1.0 

1.76 
1.76 
1.6 
1.8 

l.B 

1.8 

1.8 

1.8 
1.8 

1.6 
1.8 
1.2 
1. 


Inch. 
2.05 
2.05 
2.06 
2.06 
1.65 
1.B5 
1.66 

2.05 
2.06 
2.05 
1.65 

1.56 

1.66 

1.66 

1.65 
1.65 

2.06 
1.56 
1.65 
1.65 


Lb& 
172. 
170. 
110. 
180. 

91. 

48. 

40. 

172. 
160. 
100. 
76. 

72. 
76. 
70. 
65. 
61. 

115 
80. 
89. 
84. 


X * 


IX " 


lOO-ponnder. 

60 ** 


80 •* 


20 •* 


Broadtidc. 
XT-inch 


X •* 

IX ** 


8-in. 68cwL. 

"-• \^.^Z:\ 

82-poundiT— 67 cwt . . 
Mr-!.. J 42 cwt ( 

82*ponnder— 4^ cwt. , . 
82 '• 27cwL.. 

Broadside Rifle. 

lOO-potindcr 

60 '» 

80 •* 


20 " 





21 !• 6un-tacklo falls will be made of Manilla or such other pliable rope 
as may be directed from time to time by the Bureau of Ordnance. It is 
prohibited to blacken them or to diminish their pliability. Three-inch rope 
will be found large enough for the heaviest, and from 2^ to 2| inch for the 
Hghter guns. 

Tlie rope being well stretched, the falls are to be cut of suflScient length to 
allow the full recoil, leaving end enough to hitch round the stiaps of their 
inner blocks, when hooked to the middle bolts. 

212* Blocks for gun-tackles should hare pins of hardened copper, turned 
smooth, and sheaves of lignum-vitse without bouching. Those to reeve 
3-inch falls to be 10 inches, those for 2|-inch falls 9 inches, and those for 
2\ inch falls 8 inches long. The hooks of gun-tackle blocks are not to be- 
less than one and a half inch diameter at the bend for heavy, and one and a 
quarter for light, broadside-guns. 

Metallic blocks with nibs, which keep the blocks fair with the falls, and 
thus prevent the falls from fouling in the recoil, are to be supplied to all 
Marsilly and heavy pivot carriages. 
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GRIOLET. 

218« The ORiOLET-PUBOBASB for dUmoanting gans on covered decks is 
composed of — 

A toggle-block, made of elm or oak, the outer end or head of which is 
made rather larger in diameter than the inner one, which exactly fits the 
bore of the gan. The head has two sheaves in it, so as to form the lower 
block of the mozzle-purchase, and \a bound at the outer end with an iron 
band. 

A double cascabel-block of iron is made either with a shackle or to fit 
between the jaws of the cascabel, where it is secured by the cascabel-pin. 
The iron pins on which the sheaves revolve are formed with eyes, for the 
convenience of hitching the standing part of the purchase. 

Two iron treble-blocks, one for the muzzle and the other for the breech* 
purchase. 

The muzzle-purchase block is so fitted as to be either shackled or toggled 
to the housing-bolt above the port, and the breech-purchase block has an 
iron strap terminating above, with an eye by which it is shackled to a bolt 
passing through the deck above the gun. This bolt has an eye in one end, 
and a screw or key-slit at the other, and, when in place, is secured above 
the deck with a nut or key, between which and the deck a washer of hard 
wood or iron of suitable breadth and thickness is placed. 

The hole through which this bolt is put should be directly above the 
cascabcl-block when the muzzle of the gun is under the hoiising-bolt, and 
may be bored at the time the gun is to be dismounted;^ it is to be stopped 
afterwards with a plug of wood coated with white-lead. 

But as it is desirable that every division on the gun-deck should be exer- 
cbed in mounting and dismounting its guns, a hole may be made in the 
deck above each division and bouched with a composition screw-tap. 

The purchase-falls should not bo less than three und a half inches in size, 
and should be made of Manilla rope, of sufficient length to reeve fill, the 
gun being supposed to be on deck and the upper blocks in place, allowing 
also sufficient end for .splicing in the thimbles and hitching the standing 
part of the purchase when rove. 

An iron thimble, large enough to hook the double-block of a side or 
train tackle, is spliced into the end of each purchase-&lL 



SELVAGEE WADa 

211* Selvagee wads are made by the wad-machine at the Navy Yards. 
This consists of pairs of disks adapted to each calibre of guns, which being 
placed face to face on a spindle and keyed, present an annular score, grooved 
in such a way as to make, when filled, a grommet of the requisite size. 
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Transrene notches are cut in the circuinferonce of the disks to the bottom 
of the score, for the conrenience of marlmg the wad before taking it o£f the 
mould. 

In making the wad, the end of a rope-yarn is fixed in the score, and the 
mould is turned by a crank until the score is filled. The grommet thus 
formed is marled like a selvagee strap, aud a section of about an inch is 
taken out of it, in order to make the wad, when swelled by dampness, enter 
the bore of the gun readily. 

Selvagee wads should be made neither too hard nor too soft ; and to avoid 
either of these extremes, a sufficient number of hitches only will be taken to 
give the wad the consistency required for service. 

Sections of one-third or one-fourth of these wads will answer as well, ia 
case of need. 

MAGAZINE-SCREENS, 

215t Are made of thick feamaught, or of double baize, with holes through 
which to pass the powder ; these holes to be covered by broad flaps of the 
same material. One screen is to be hung abaft, and another forward of the 
magazine passing-hatch and scuttles in sloops-of-war; in ships-of-the-line 
and frigates, one is usually to be hung abaft the fore, and one forward of 
the after, magazine-scuttle ; but as ships are differently arranged, two to 
each magazine will be allowed, if required. 

Canvas chutes for returning empty passing-boxes are to be supplied to 
each scuttle. 

MAGAZINE-DRESSES, 

216t Are to be of worsted, like a simple shirt, to reach to the knees — ^no 
metal buttons to be worn. 

The shoes must be made wholly of cotton canvas or buckskin. In hot 
climates or warm weather generally, the naked feet are preferred. India- 
rubber and woollen slippers are prohibited. 



RATTLES FOR CALLING BOARDERS, 

217t To be made like those used by watchmen, of white oak, or some 
other similar wood. Rattle, 12 inches long; ratchet, 2 inches in diameter; 
spring, one inch in width, and of sufficient thickness and elasticity to pro- 
duce the requisite sound. Weight enough should be given to the butt to 
cause it to revolve round the handle with ease. 

Fixed rattles of greater power will be attached to suitable places on each 
deck. V 
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SHELL-WHIPS. 

218t To be made of two-incb rope, rove through two single blocks one 
above the other, in the shell- hatch way, and Uie ends knotted together. A 
hook is fixed on each part of the whip, near the block, so that the parts 
being bowsed on alternately, a full box is brought up on one hook and an 
empty one lowered by the other, at the same time, 

FLASH-PANa 

219t Shallow copper bowls, large enough to hold an ounce of powder, 
with a handle two feet long, to be supplied to all vessels. 

DARK LANTERNS, 

220* Ta be made of copper, tinned inside, with two handles at the side, 
that the shade may be turned without taking hold of the top. The whole 
height, 1 2 inches ; diameter, 4 inches. 



BOAT GRAPNELS, 

221* Are made of round iron, quite ligrht, for throwing into the rigging 
or chains of the enemy, for the purpose of holding on when boarding ; their 
prongs are barbed. 

Six feet of small chain are to be attached to the ring, and connected with 
six fiithoms of one and three quarter rope. 



TARQETa 

222t In the construction of tai^ets for practice at sea, the chief object 
will be to give buoyancy and stability to the screen, with sufficient dev^elop- 
ment of its surface. To these ends, whiskey or beef, barrels, supporting 
boards of sufficient length, will afford staging for the masts, yards, and 
screen ; the heel of the mast passing through the stage, and having ballast 
attached to it. The stage should be so fitted as to be readily put together 
when wanted, and taken apart for stowage. 

Harbor targets may be anchored, or supported on stakes ; but it would 
conduce to good practice to stretch a screen of sufficient length to show, 
distinctly, four or six ports, with the proper intervals between. This will 
the better exhibit the lateral effect of the firing of each gun, and of the 
concentration of fire from several guns at known distances. 
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PACKINCh-BOXEa 

228*« Cartridges for small arms, primers, spur-tubes, percnssion-caps, spare 
fuzes, false-fires, blue-lights, port-fires, and signal-rockets, will generally be 
supplied to vessels in boxes, in which thej can be kept with little liabllitj 
to injury, until wanted for use. (See Part L, Page 10, Art 42.) 

These boxes are to be saftrly kept and returned into store, or accounted 
for in the same manner as other articles of Ordnance stores, by those per- 
sons in whose charge they may be placed. They will be held pecuniarily 
responsible for their loss. 

QUN-SLINGS 
224t Must be made of chain of }-inoh iron, and tested, to secure proper 
strength ; the rings are to be of 1 {--inch iron. The length of the slings 
should exceed by one foot that of the longest gun on board. The two 
part3 should be parcelled and marled together for a space of two feet 
before and one foot behind the trunnions of the longest gun, and a piece of 
three-inch rope spliced around both parts in the wake of the parcelling, 
long enough to take four or five turns round the chase of the largest gun. 

TRUNNION-SIGHT FOR MORTARS AND PIVOT-GUNa 

225t The trjinnion-sight is designed to be used only when the required 
elevation passes the limits of the other sights. It is formed of a bar of 
mahogany, or other hard wood not liable to warp, of about forty inches in 
length, two inches wide, and one inch thick, with a brass notch at the rear 
end and a point at the other, fixed in, and parallel to, the upper edge. It 
is attached, by a stout thumb-screw, to the axis of the left trunnion, around 
which it revolves when the screw is slack. t 

A semicircular plate, graduated to degrees, is attached to the bar, so that 
the sight may be used with the tables showing the corresponding ranges of 
the several classes of guns with their distant firing-charge. {See Tablxs 
OF Ranges, Appendix D.) 

The upper edge of the sight-bar corresponds with (P when the line of 
sight is parallel to the axis of the bore. A small level let into the upper 
surface of the rear end of the bar shows when the bar is level. 

In using this sight, the thumb-screw is first loosened, and the rear end of the 
sight raised until the mark on the trunnion coincides with the degree of 
elevation required for the range, as given in the Tables : clamp the thumb- 
screw, and elevate the gun until the bubble is at 0^, then give the lateral 
training. 

226t Tangent-sights placed on the side of the breech, with a fixed front 
sight on the rimbase, as in rifled cannon, will hereafter be supplied to all 
pivot^ns; and these will give th'? sight with oqnal accuracy at all elevations. 
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RAliMERS AND SPONGSa 

227* Rammcivlieada aro to be made of we11-«easoned nsh, birchy beccb, 
or other tongh wood, of the form and dimensions given in the drawings 
furnished bj the Bureaa to the different Navj Yards. The face of the ram- 
mer is hollowed, so as to embrace the front of the ball and press the sel- 
Tagee wad home in its place. A hole is bored lengthwise through the head 
to admit the tenon, which is fastened by a pin of hard wood, three-tenths 
of an inch in diameter, passing transversely through the head and tenon. 
The diameter of the staff is 1.75, and that of the tenon 1.5 inch. The 
diameter of the rammer-head will be 0.25 inch less than that of the bore or 
chamber to which it is adapted. 

For all chambered guns except those of the Dahlgren pattern, the ram- 
mers will be adapted to the chamber, but, as above described, will answer 
equally well for the shot and selvagee wad. 

Staves are made of tough ash, and are one foot longer than the bores of 
the guns for which they are intended : they are to have grooves ^ of an 
inch deep and | of an inch broad cut in them to show when the " ordi- 
nary charges*' are in place, and, by due allowances, the others also. 

For rifled cannon, rammer-heads are made of composition, of the pattern 
prescribed by the Bureau. 

228* Sponge-heads are to be made of poplar, or other suitable light 
wood. A hole 1.5 inch in diameter is bored through the axis to admit the 
tenon of the staff, into which the worm is previously secured by means of a 
brass pin which passes through an eye in its shank and the tenon. The 
worm is intended to project half an inch beyond the face of the sponge- 
head, when the tenon is in place, and to have free play back into its socket 
when pressed against the bottom of the bore. It must be two inches in 
length and one and a quarter inch in diameter, made of elastic brass or 
composition wire two-tenths of an inch in diameter, and tapering at the 
points, so as to preserve its elasticity and firmness. It is to be left-handed, 
in order to act when turned to the right, or with the sun. 

The wood of which sponge-heads are made should be well seasoned, and 
gotten out of a size but little greater than the diameter of the heads for 
which it . is intended, bo that there may be as little shrinkage as possible 
in the finished heads. 

The heads, when finished, should also be primed with several coats of 
boiled linseed oil or varnish, as the porous wood of which they are made is 
apt to become water-soaked, or to split on exposure to the air. 

229* For chambered guns the sponges roust fit the chambers and slopes, 
and a portion of the main bore, as shown in the drawings furnished by the 
Bureau. When made of wool, the whole surface is covered, and so sheared 
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aa to hare no windage, and to be ercn with the points of the worm, that 
they make take effect. The heads for woollen sponges should be one inch 
less in diameter than the bores or chambers of tlie guns for which they are 
intended. 

In future, sheepsldns will not be allowed, but covers for sponge -heads 
made up ready to slip-over the head and be tacked on. 

2S0t The heads for the sponges of nnchambered guns are to be bight 
inches long; and all sponge-heads intended to be covered with woollen 
material must be slightly tapered und secured by a thin copper hoop, 
fastened with copper tacks, on the inner end. 

231 1 For Bristle Sponges the heads must bo 1 .5 inch less in diameter 
than the bores or chambers for which they are designed. The bristles are 
to be sheared so as to work easily and leave no windage. The worm must 
project one-fourth of an inch, in order to take the bottom of the bore, and 
special care is to be taken by the Inspector that it has both the necessary 
stiffness to act efficiently and elastically enough, when pressed home, to 
yield sufficiently to allow the bristles to act also. Spiral spaces extending 
the whole length of the sponge-head, including the portion adapted to the 
main bore in chambered guns, are to be left, in order to bring out the un- 
consumed portions of cartridges. These spaces must be left-handed like 
the worm. ^ 

Great care is necessary, in stowing them, to prevent the bristles from 
being crushed down by contact with hard substances. For this purpose 
fendera will be provided with copper tacks, on the inner end. 

One will be allowed to each division, for each calibre, for cleanmg guns. 

232* Sponge-staves are to be made of tough ash, 1.75 inch in diameter, 
and must be 18 inches longer than the bores of the guns for which they are 
intended. 

238t Sponge-caps are made of duck, and, except for spar-deck guns 
where they are exposed to the weather, should not be painted, but they, as 
well as the staves, should be kept clean by scrubbing. A becket should bo 
attached to the end to haul them off by. 

Sponges should be washed carefully and dried after nse before putting 
the caps on, and frequently examined and dried to prevent their rotting. 



ROBINSOirS WORM. 

284t Tliis worm consists of a screw, 1 \ inch in diameter, of two turns, at 
the end of ^ cylindrical iron shank, with a socket and straps riveted to the 
staff, which is 1.5 inch in diameter. The worm is supported in the axis of 
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the bore by means of a gtiide-ring of composition, kept ' in place on the 
shank, six inches from the end, by a shoulder and forelock. 

Thus adjusted, it is used to draw the junk-wad and cartridge ; the latter 
being laid hold of by the tie, if the staff be held in the axis of the bore, is 
nninjured. 

When the ring is removed the worm will be equally efficient in drawing 
the selvagee wad. 

LADLEa 
285t Ladles, when required, are to be made according to the patterns 
sent to each of the Navy Yards. Ladles which may be on hand are to be 
tried in drafi^ing projectiles from the guns before they are issued for service. 
The Ladle will not draw rifle projectiles, and should not be used for that 
purpose. 

80RAFSRS FOB BOTTOM OF BORE. 

236t Tliese consist of two steel blades, crossing each other in the middle, 
and having their edges conformed to the curve of the bottom of the bore. 
They are inserted in a sponge^head, and are designed to remove the cake 
usually caused by the adherence of the bottoms of the cylinders to the bot- 
tom of the bore. 

The edges of the scrapers are so bevelled as to act oaly when turned to 
the right, or with the sun. 

Scrapers are also to be supplied for rifled cannon, made to clean a 
groove and the adjacent lands. 



ORDINARY HANDSPIEEa 
287t Handspikes are to be made of well-seasoned white hickory, of the 
form and dimensions directed by the Bureau. They are always to be shod, 
stained black, and oiled. The Ordnance Officer of the Navy Yard will ascer* 
tain that they ship freely in the training-loops or sockets, and that the toe 
is sufficiently rounded not to cut the decks when held vertically. 



DXTATLB or HANDePtdS. 
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16. 
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ROLLER HANDSPIKES. 

288t There are two sizes of roller handspikes : No. 1 for the IX-in. shell- 
gun and lOO-pdr. Marsilly, or two-truck carriage; No.* 2 for all other guns. 

They are composed of — the head and socket of bronze, handle of hickory, 
and the roller of lignnm-vitse. 

The boss on the head makes, with the handle, an angle of 70°, and, 
when vertical, lifts the carriage half an inch (0.6). 

Commander Beaumont's roller handspike has been adopted. 

It is a common error of seamen to stoop, with a view of raising the carriage 
higher. The lift is greatest when the end of the handle is at the hip. 



Details or Bolus Havdspixxs. 
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Exterior of head. 



.lbs. 



70.5 


66. 


6.3.0 


62.5 


12. 


7.6 


1.6 


1.3 


4.5 


3.6 


9.5 


7.5 


4.5 


3.4 


2.9 
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2.6 
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1.6 


1.50 


.75 


.62 
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3.00 


9.00 


7.00 


32 * 


19.6 



IMFRESSION-TAKERa * 

239. All vessels carrying XI and IX inch gnns, and all iron rifles, are to 
be famished with an impression-taker and wax. Impressions of the vent 
and bore, as described in Art 67, are to be taken after every ten shotted 
ronnds in practice, and at the close of an action. The last one should be 
preserved for comparison with the succeeding one; and when, in the 
opinion of the Commanding Officer, the wear becomes excessive, or a de- 
cided crack shows itself, a dnplicato must be forwarded to the Bureau for 
examination. In forwarding them, they should be tacked on a piece of thin 
board secured in the bottom of a box. If wrapped in cotton or oakum 
they are generally defaced. The date, number of fires. Register Nos. of guns, 
ship from which forwarded, and other remarks written and pasted on the 
under side of the box«<50ver. 

In expert hands any small spar — such as a boat^s mast — will take thi 
impression equally welL 
16 
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PASSING-BOXEa 

240t Passing-boxes are to be made of strong and well-tanned bamess or 
sole leather, strongly sewed, or of sach otbor material as may be directed. 

For 8-incii and d2-pounder guns they are to be of sufficient height to con- 
tain two near-firing charges. 

Their diameters, in the clear, mnst be half an inch greater than those of 
the cartridges they are to contain. 

Their tops must be distinctly lettered, in letters one inch and a half long, 
with the calibre and class of gun they are intended to ser^e, and made to 
slide on the beckets. 

241 1 All passing-boxes are to be painted black, with the calibre and 
charge painted in white letters two and one-half (2^) inches long on the 
side, and one and one- half (1^) on the top. 

242t If, however, there are any guns of the same calibre on spar-decks 
requiring lighter charges, the lower half of the box shall be painted white. 
For gun-ducks in similar cases the lower half shall be painted red. 

FIRE-TUB& 
243« Fire-tubs should be made of oak, of the patterns furnished by the 
Bureau, the hoops being of iron. The top is to be provided with a stout 
hoop of wood, to ship and unship, with a grating across it of stout copper 
wire, the meshes of which must be small enough to prevent the passing- 
boxes from falling into the water when struck over the tubw 

FIRE-BU0KET8. 
244t Fire-buckets should be made of light well-tanned Bolo leather, accord- 
ing to pattern. 
A few Rubber buckets have been issued for trial and report. 

THE QROMMET MUZZLE-LASHINQ FOR HOUSING GUKa 

245t Consists of a grommet made of rope double the mzc of the gun- 
tackle falls, with two cringles worked into it for the frapping lashing, which 
will be of stuff half the size of the tackle-falls. 

The grommet will be made large enough just to slip over the swell of the 
ronszle when the bight is over the housing hook-bolt, and the gun is in 
position for housing. It will be wormed throughout, and parcelled in the 
wake of the honsing^bolt and frapping lashing, and where there is no swell, 
in the wake of the muzzle-ring. 

Where the housing-bolt is an eye-bolt, the grommet is secured to it by 
means of a toggle which has a lanyard. 
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FUZE- WRENCHES. 

246* For the Navy tirac-fuze these are made of stee], with a round shank, 
fonr inches long, four-tenths of ai) inch diameter. Prongs round, one and a 
half inch long, three-tenths of an inch diameter. Cross-handle of wood, 
with small forked screw-driver in one end for water-cap. The prongs of the 
wrench are flattened at the ends, and are nine-tenths of an inch apart. 

A three-armed wrench is also required for the Parrott, Schenkl, and 
Hotchkiss fuzes, all of which differ. 

Two to be allowed to each shell-room. 



BIQOING STOPPEBa 

247* Standing rigging, when stranded or shot away, is most readily and 
edectnally seemed for the moment by using stoppers composed of two small 
dead-eyes, fitted with double selvagee tails and lanyards, of sizes suitable to 
the rigging, whether lower or topmast These are to be fitted on board 
ship, and set up by means of pendant-tackles or jiggers, as the case may 
require. 

HARNESS-CASKS FOR BOAXa 

248* For expeditions, the launches and first cutters of ail vessels are each 
to be provided with a week's supply of pork, sufficient for all the boats* 
crews of the ship, kept in quarter barrels or kegs, adapted to the form 
of the boat and to convenient stowage. 

ACCOUTREMENTS FOR CAPTAINS OF GUNS, BOARDERS, AND 
SMALL-ARMS MEN. 

249t Waist-bkltb, to be made of buff leather — grained leather becomes 
stiff and homy when exposed to the sea-air — two inches wide, and from 
forty to forty -four inches long; a pattern buckle has been adopted. 

The same belt is used by Captains of guns and boarders, as well as by 
small-arms men and the crews of field-howitzers ; the frogs and boxes to hold 
the arms and ammunition being fitted with loops to slip on and off the belt 
as circumstances require, and in the following order : 

Ist and 3d Captains of guns, and of field and boat howitzers, wear the 
primeNbox in front; if they are boarders, the sword on the left and the 
pifitol-frog on the right hip. These equipments, consequently, will be slid 
on towards the loop end of the belt, in the order just named. 

Other boarders, and guns' crews of howitzers when used as field-guns, 
wear their arms, as in tho preceding case, without the primer-box. 
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Men armed with maskets, and acting on shore, will wear muaket cartridge- 
boxes, fitted with frog and scabbard for bayonet on the waist-belt 

Men who may be armed with carbines on shore daty will wear cartridge* 
boxes with waist-belts. For boat duty, or when armed with pistols and 
swords, they will wear tho waist-belt with the proper frog and boxes. 

2Mt Instead of the sword-frog, the sword scabbards of Admiral D. D. 
Porter's pattern are fitted with a loop to slide on the waist-belt. This 
scabbard also dispenses with the brass mountings, which are replaced bj 
leather ones. The whole is fastened by copper rivets, instead of being 
sewed. * 

251* Primer-Boxbs, of black bridle leather, rectangular in form, and of 
the size to contain, loosely, the tin packiog-box. Flap covering the top and 
front with a button Lole strap one inch in width, sewed near the bottom : 
brass button riveted to the bottom of the box. Loop, two inches wide, 
placed upright on the back of the box for the waist-belt to pass through. 

252t Pistol-Froo — ^buff leather — wide enough at the mouth to cover 
the cock of the pistol, and at tho lower part to accommodate the stock; 
upper part of the back of it turned down to form a loop large enough to 
admit the waist-belt The stitches forming the side seams not to come 
nearer than 0.26 inch from the edges of the leather. To be worn on right hip. 

Pocket — ^thin bridle leather — to contain three cartridges; flap, tongue, 
and loop. 

Cap-pocket, like the cartridge-pocket ; lining, a strip of sheepskin with 
the wool on, glued with fish-glue and sewed to the back at the month of 
the pocket. 

These two pockets are of the same depth, and occupy the whole breadth 
of the pistol-frog. 

2SSt Thumbstalls, of buckskin, with hair-stuffed pad, and thongs for 
the wrist 

254f MtJSKET Cartrtdoe-Box — ^black bridle leather — length, 7.2 inches; 
width, 1.6 inch; depth in front, 6.8 inches; inner cover — upper leather — 4 
inches wide, with end pieces sewed to it so as to cover the ends of the box ; 
flap— harness leather — 8.6 inches wide at the bottom, 8 inches at top» 
stamped U. S. N. in an oval on the outside; a button-hole strap, sewed 
near the bottom ; brass button riveted to the bottom of the box ; loop — ^bridle 
leather — with a hole in the middle to hook Uie shoulder-belt to» aewed to 
the back of the box for the waist-belt to pass through. 

Cap-pocket — light upper leather — sewed to tho front of the box ; lengthy 
4| ; depth, 2^ inches ; flap, tongue, and loop — ^bridle leathet ; lining, a strip 
of sheepskin with the wool on, 1.6 inch wide, glued with fiiah-gluo and 
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sewed at the month of the pocket ; pocket for 1>all-Borew and M*]per sewed on 
the right, and for cone^kcy and cone-pick on the left of the cap-pocket. 

Two tin linings, each with a lower division, 8 inches by 3.3 inches, open 
in front, to contain a bnndle of ten cartridges, and two bundles of caps con- 
taining 25 each, packed in water-proof paper. Each tin has also two npper 
divisions, 2.7 inches deep — one of 2 inches by 1.35 inch for six cartridges; 
the other, 1.35 inch sqaare, for four cartridges. The edges of the tins 
are turned over and soldered down, to prevent them from cutting the 
fingers. 

All the tin linings should be made to slide freely in the boxes. 

255t Carbine Cartridoe-Box. — The leather parts are like those of the 
musket cartridge-box; length, 6.4 inches; depth in front, 3.7 inches; width, 
1.3 inch; inner cover, 3.5 inches wide; flap, 6.6 inches wide at top, 6.8 at 
bottom, 6 deep. Tin linings ; two lower divisions, 2 inches deep, 2.9 inches 
long, 1.2 wide; five upper divisions, 1.2 inch wide by 1.15 inch long, and 
1.5 inch deep, to contain forty cartridges, those below in bundles of water- 
proof paper. 

2Mt Cone-Pick of steel wire. No. 18, 1.5 inch long, with a ring-handle 
0.5 inch in diameter; it is carried, with the cone-key, in the pocket in front 
of the mnsket cartridge-box. 

257» Bayonet Scabbard — black bridle leather — ^length, 19.3 inches. 
Frog — ^buff leather — sewed to a socket of black leather, which is fastened to 
the top of the scabbard ; the loop of the frog to be made wide enough to 
slide on the waist-belt. 

MARKING SMALL ABMa 

2S8t It is directed that hereafter all small arms, when passed by the 
Inspector, be stamped in the following manner : 

MU8KET8, carbines, AND FISTOLB. 

On the top of the barrel, near the breech, with an anchor; and, on 
the lock-plate, the letter P over the initials of the Inspector, thus : ^ 

reyolyebs. 

On the top of the barrel, near the cylinder, with an anchor; and, en the 
fiice of the cylinder, the letter P over the initials of the Inspector, as above. 

CUTLA8SX8. 

On the blade, immediately below the guard, with aa anchor; and the 
letter P over the initials of the Inspector, as aboYe. 
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All arms in store or returned from ships will be stamped with tho anchor 
before being issued. 

Tho Bureau will furnish to each Inspector two sizes of s^tamps. Mubkkts, 
Cabbinks, and Cutlabsss are to bo marked with the larger, JS-in., and 
PiSTOLfl and Rbtolvxbs with the smaller, 0.14a., sice of stamps. 



PRESERVATION OF 81CALL ABACa 

259t The Captain will take care that the Small Arms are carefullj 
cleaned and wiped dry after every exercise or use of them, before they are 
put away. 

2Mt Ho will canse them to be frequently examined at other times, to 
prevent their being clogged with oil or lacquer, and to be sure that they are 
always ready for use. 

He will strictly prohibit their being marked or otherwise de&ced. 

261 1 It is directed that the men who use them be taught to clean them 
properly, and to remedy any slight defects or obstructions to their use. 
Chests not lined preserve them best, if there be no proper armory. 



DIRECTIONS FOR CLEANING ARMS. 

2t2« In taking apart and cleaning guns, there are required a screw-driver, 
wiper, wire-tumbler punch, and a spring vice. No other implements should 
be used in taking arms apart, or in setting them up. 

2(8t DisMOUNTiNQ AND Cleanino. — The rifle-musket should be dis- 
mounted in the following order, viz. : 

1st. Unfix the bayonet 2d. Inaert the tompion. 3d. Draw the ramrod. 
4th. Turn out the tang-screw. 5th. Take off the lock ; to do this, put the 
hammer at lialf-cock, and partially unscrew the side screws ; then, with a 
slight tap on the head of each screw with a wooden instrument, loosen the 
lock from its bed in the stock ; turn out the side screws, and remove the 
lock with the left hand. 6th. RenK)ve the side screws without disturbing 
the washers. 7th. Take off the bands in order, commencing with the 
uppermost 8th. Take ont the barrel; in doing this, turn the musket 
horizontally, with the barrel downward, holding it loosely, with the left 
hand below the rear sight and the right hand grasping the stock by the 
handle ; tap the muzzle on the ground, if necessary, to loosen the breech. 
If an attempt were made to pull the barrel out by the muzzle, it would, in 
case it were wood-bound, be liable to split at the head of the stock. 

The foregoing parts of the rifle-musket are all ttat shouM usudly be 
taken off or dismounted 
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The breec])>screw sbould be taken out only by an armorer, and never in 
ordinary cleaning. The mountings, cone and cone-scat screw, should not 
be taken o^ nor sboold the lock bo taken apart, except by permission of 
an oflScer. 

264* To Cleak the Barrel. — 1st. Stop the vent with a peg of soft 
wood, or piece of rag or soft leather pressed down by the hammer ; pour a 
gill of water, warm, if it can be had, into the muzzle ; let it stand a short 
time to soften the deposit of powder ; put a plug of soft wood into the muzzle 
and shake the water up and down the barrel ; pour it out and repeat the 
washing until the water comes out clear ; remove the peg from the cone 
and stand the barrel muzzle downward, to drain, for a few moments. 

2d. Screw the wiper on the end of the ramrod, and put a piece of dry 
doth or tow round it sufficient to prevent it from chafing the grooves of the 
barrel ; wipe the barrel dry, changing the cloth two or three times. 

3d. Do not put oil into the vent, as it will clog the passage and cause the 
first cap to miss fire ; but, with a slightly oiled rag on the wiper, rub the 
bore of the barrel and the face of the breech-screw, and immediately insert 
the tompion into the muzzle. 

4th. To clean the exterior of the barrel, lay it fiat on a bench or board, 
to avoid bending it. The practice of supporting the barrel at each end, 
and rubbing it with a strap, buffstick, ramrod, or any other instrument to 
burnish it, is pernicious, and should be strictly forbidden. 

5th. After firing, the barrel should always be washed as soon as practi- 
cable; when the water comes off clear, wipe the barrel dry and pass into 
it an oiled rag. Fine fionr of emery cloth is the best article to clean the 
exterior of the barrel. 

285* To Clean the Lock. — Wipe every part with a moist rag, and 
then a dry one ; if any part of the interior shows rust, put d drop of oil on 
the point or end of a piece of soft wood dipped into flour of emery ; mb 
out the rust and wipe the surface dry ; then rub every part with a slightly 
oiled rag. 

266* To Glean the Mountings. — For iron and steel parts, use fine 
emery moistened with oil, or emery elotib. For brass parts, use rotten-«tone 
moistened with vinegar or water, applied with a rag, bnish, or stick ; oil or 
grease should be avoided. The dirt may be removed from the screw^holes 
by screwing a piece of soft wood into them. Wipe all parts with a linen 
rag, and leave the parts slightly oiled. 

267t Dismounting by an Armorer. — ^The parts which are specially as- 
signed to be dismounted by an experienced armorer will be stated in their 
r^;nlar order, following No. 8, viz. : 

9th. Unscrew cone. 10th. Take out cone-seat screw. 11th. Take oat 
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band-spriDgs, nsing a wire punch. 12th. Take ont the guard-screws. Be 
careful that the screw-driver docs not slip and roar tlie stock. 13th. Re- 
more the guard without injuring the wood at either end of the plate. 14th. 
Remove the side screw-washers with a drift-punch. 15th. Remove the batt- 
plate. 16th. Remove the rear-sight. iTtb. Turn out the breech-scrcw by 
means of a ** breech screw-wrench'^ suited to the tenon of the screw. No 
other wrench should ever be used for this purpose, and the l^arrel should be 
held in clamps neatly fitting the breech. 

its. Lock. — ^To take the lock apart: 1st Cock the piece and apply the 
spi-ing-piece to the mainspring ; give the thumb-screw a turn suflScient to 
liberate the spring from the swivel and mainspring notch; remove the 
spring. 2d. The scar-spring screw. 3d. The sear-screw and sear. 4th. 
The bridle-screw and bridle. 6th. The tumbler-screw. 6th. The tumbler. 
This is driven out with a punch inserted in the screw*holc, which at the 
same time liberates the hammer. 7th. Detach the mainspring swivel from 
the tumbler with a drift-punch. 8tL Take out the feed*finger and spring. 
9th. The catch-spring and screw. 

269t As a general rule, all parts of the musket are assembled in the 
inverse order in which they are dismounted. Before replacing screws, oil 
them slightly with good sperm oil, as inferior oil is converted into a gum, 
which clogA the operation of the parts. Screws should not be turned in so 
hard as to make the parts bind. When a lock has, from any cause, become 
gummed with oil and diit, it may be cleaned by boiling in soap-suds, or in 
pearlash or soda-water ; heat should never bo applied in any other way. 

270t Precautions is ITsino. — In ordering arms on parade, let the butt 
be brought gently to the ground, especially if the ground be hard. This will 
save the mechanism of the lock from shocks, which are very injurious to it, 
and which tend to loosen and mar the screws and split the wood-work. 

The ramrod should not be sprung with unnecessary force, for fear of 
injuring the corners of the grooves ; and, in stacking arms, care should bo 
taken not to injure the bayonets by forcibly straining the edges against 
each other. 

No cutting, marking, or scraping the wood or iron should be allowed, 
and no part of the gun should be touched with a file. Take every possible 
care to prevent water from getting between the lock, or barrel and stock. 
If any should get there, dismount the gun as soon as possible, clean and oil 
the parts as directed, and see that they are perfectly dry before assembling 
theou 
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PAmrS AND LACQUERS. 

COMPOSITION AND PltEPARATION. 

271* The proportions are given for 100 parts by weight of prepared 
colors, when not otherwise designated. 

A gallon of linseed oil weighs 7.6 lb8» 

^ spirits of turpentine 7.25 *' 

** Japan varnish 7. *• 

** sperm oil 7.13 " 

« neatsfootoil 7.88 « 
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Bailed oil. 

Raw linseed ,. .103. lbs. 

Copperas 3.16 ** 

Litharge 8.8 " 

Dryings. 

Mixture of copperas and litharge taken from the boiled oil. 60 lbs. 

Spirits tnrpentine 56 *' 

Boiled oil 2 «* 

Putty (for filling cracks in wood). 

Spanish whiting, pulverized 81.6 lbs. 

Boiled oil 20.4 " 

Another kind of putty, for the same purpose, is made by mixing fine sifted 
oak sawdust with linseed oil which has been boiled till glutinous. 

WhiU paint. 

PsoFomoitiii 

Vqt Intldo work. For oatsldo work. 

White-lead, ground in oil 80. lbs. 80 lbs. 

Boiled oil 14.6 " 9 « 

Raw oil 0. /* 9 •* 

Spirits turpentine 8. " 4 ** 

Grind the white-lead in the oil, and add the spirits of turpentine. 
New wood-work requires about 1 lb. to the square yard for three coats. 
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Lead color. 

White-lead, groand in oil 75. IbflL 

Lampblack 1. lb. 

Boiled linseed oil 23. lbs. 

Litharge. 0*5 lb. 

Japan varnish 0*5 ** 

Spirits turpentine ', 2.5 lbs. 

The lampblack and litharge are ground separately upon the stone, in oil, 
then stirred into the white-lead and oil; the turpentine and varnish are 
added as the paint is required for use, or when it is packed in kegs for trans- 
portation. 

Black paint. 

Lampblack 28 IbsL 

Litharge 1 lb. 

Japan vamisL 1 ** 

Linseed oil, boiled 73 lbs. 

Spirits turpentine 1 lU 

Grind the lampblack in oil ; mix it with the oil, then grind the lithaige in 
oil and add it, stirring it well into the mixture. The varnish and turpentine 
are added last. 
This paint is used for the iron-work of carriages. 

Paint far tarpaulins, 
A square yard takes 2 lbs. for three coats. 

1. Olive, — Liquid olive color 100 Iba. 

Beeswax 6 " 

Spirits turpentine 6 " 

Dissolve the beeswax in the spirits of turpentine, with a gentle beat, and 
mix the paint warm. 

2. Add 12 ounces of beeswax to a gallon of linseed oil, and boil it two 
hours ; prime the cloth with this mixture, and use the same in place of hMed 
M for mixing the paint Give two coats of paint 

Lacquers for iron ordnance, 

1. Black-lead, pulverized 12 lbs. 

Red-lead 12 " 

Litharge 5 ** 

Lampblack. 5 ** 

Linseed oil 66 •* 

Boil it gently about twenty miDateB, duiing which time it muat be oon- 
atantly stirred. 
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2. Umber, groand 3.75 lbs. 

Gum-shellac, pulverized 8.75 *^ 

Ivory-black 3.75 " 

Litharge 3.75 " 

liufleed oil. 78- ** 

Spirits turpentine. 7.25 '^ 

The oil must be first boiled half an hour. The mixture is then boiled 
twenty-four hours, poured off from the sediment, put in jugs and corked 

3. Coal tar of good quality 2 galls. 

Spirits turpentine 1 pint 

The turpentine to be added in small quantities during the application of 
the lacquer. 

4. Anti-corrosion 40 lbs. 

Grant's black, ground in oil 4 " 

Red-lead, as a dryer 3 " 

Linseed oil 4 galls. 

Spirits turpentine 1 pint 

This mixture, when well stirred and incorporated, will be fit for use ; but, 
as by long keeping in this state it becomes hai'd, no more should be mixed 
than may be required for immediate use. 

Anti-Corrosioji, — Slag from iron foundries, pounded 12 lbs. 

Chalk 12 " 

Soot, common 1 lb. 

In applying lacquer, the surface of the iron must be first cleaned with a 
scraper and a wire brush, if necessary, and the lacquer applied hot, in two 
thin coats, with a paintbrush. It is best done in summer. 

Old lacquer should be removed with a scraper, or by scouring, and not by 
heating the guns or balls, by which the metal is injured. 

PLANTOU'S COMPOSrriON FOR COATING IRON OR WOOD AS A FRBSERVAnVS. 

First composition. 

Pulverized rosin 3 lbs. 

Pulverized shellac. 2 oz. 

Pulverized charcoal, or cannel-coal 1 lb. 

Spirits turpentine. 1 oz. 

Second composition. 

Pulverized resin 3 lbs. 

Beeswax , 4 oz. 

Pulverized charcoal, or cannel-ooaL 1 lb. 

Spirits turpentine. 1 oz. 
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The first two articles are to be dissolved in an iron vessel over the fire ; 
the charcoal is then added, and briskly stirred until the whole is well inter- 
mixed ; after which the turpentine is added, and stirred until it is well incor- 
porated with the other ingredients. It is not safely made on board ship. 

The composition is to be applied when hot, with a brush or spatula, and 
■moothed over with a hot iron. The wood, or iron should be perfectly dry, 
and freed from rust or other loose substances. 

LaxquerfoT tmall arms^ or for water-proof paper. 

Beeswax ; 13 lbs. 

Spirits turpentine 13 galls. 

Boiled linseed oil 1 galL 

All the ingredients should be pure, and of the best quality. Heat them 
together in a copper or earthen ve^el, over a gentle fire, in a water>bath, 
until they are well mixed. 

Zaequerfor bright iranrV>orh. 

Linseed oil, boiled. 80.5 lbs. 

Litharge .* 5.5 " 

White-lead, ground in oil 11.25 " 

Rosin, pulverized 2.75 " 

Add the litharge to the oil, let it simmer over a slow fire for three hours; 
strain it, and add the rosin and white-lead ; keep it gently warmed, and sUr 
it until the rosin is dissolved. Apply it with a paint-brush. 

Vamiek for teabbardSy or patent leather. 

For let and 2d coats. — Prussian blue, in lumps 4. lbs. 

Sugar-of-lead 0.7 lU 

Aquafortis 0.7 " 

Linseed oil, boiled \ 70. lbs. 

Spirits turpentine 24.6 " 

The ingredients, except the turpentine, are boiled together, in an iron 
kettle, eight hours, when the mixture will assume a brilliant black color. 
When the varnish is nearly cool, stir in the turpentine. The kettle in which 
the varnish is made should be of a capacity to hold double the quantity of 
varnish to be boiled. It cannot be safely made on board ship. 

For the third or finishing coat. — Copal Varnish. 

Gum-copal, in plear lumps 26.5 Ibo. 

Boiled linseed oil 42.5 ** 

Spirits turpentine 31. ** 



PAINTS AND LACQTJEBa 87 

This varnish i> made in a copper vessel, smallest at the top, in the form of 
a still 

Put the copal in the vessel, set it on a charcoal fire for one hour, in which 
time it will melt, and all the watery particles will evaporate. Add the oil 
whilst the copal is warm, hut not hoiling hot When nearly cool add the 
turpentine, which will give it a proper consistency for use. 

For 5 lbs. copal, and the proper proportions of oil and turpentine, the 
vessel should hold six gallons. Not safely made on board ship. 

Japan varnish. 

Litharge f 4 lbs. 

Boiled oil 87 " 

Spirits turpentine 2 " 

Bed-lead 6 ** 

Umber 1 lb. 

Gum-shellac 8 lbs. 

Sugar-of-lead 2 " 

White vitriol 1 lb. 

Japan varnish is generally purchased ft>om the paint-sellers. It is made 
by boiling on a slow charcoal .lire for five hours all the ingredients except the 
turpentine and a small portion of the oil. The latter is added as required to 
check the ebullition and to allay the froth which rises to the surface. It 
must be continually stirred with a wooden spatula. Great care is necessary 
to prevent it from taking fire, and therefore it cannot be safely made on 
board ship. 

The turpentine is added after the varnish is nearly cool, and is stirred well 
in. The varnish must be kept in tin cans closely corlf ed. 

Olive paste. 

Yellow ochre, pulverized 08. lb?. 

Lampblack 1.1 " 

Boiled oil 37. « 

Spirits turpentine 0.4 lb. 

Make a thick paste with the ochre and oil in a paint-pot, and with the 
lampblack and oil in another. Grind them together in small portions, and 
keep the mixture in a tin vessel. 

Liquid oUve color. 

Olive paste 61.6 lbs. 

BoUed oU 29.5 « 

Spirits turpentine 5.5 '* 

Dryings 8.5 ** 

Japan varnish 2, ^ 

Stirred together in a paint-pot 
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BrainarePs paint. 

Dissolve 10 pounds of shellac in 10 gallons of boiling water, adding 80 
ounces of saleratus. Mix this solution with an equal quantity of p^nt pre- 
pared in the usual manner. This paint is economical and durable. 

Black stain (for wood-work). 

Copperas 1 Ih, 

Nutgalls 1 « 

Sal ammoniac. J " 

Vinegar *. 1 gal. 

Stir it occasionally for a few boors, and it will be ready for use. 

The wood must be clean and smooth, and the cracks filled with black patty, 
which must be allowed to dry. The stain to be applied two or three times, 
and left to dry for a day or two. Then it is to be rubbed with boiled oil 
until sufficiently polished. Until the oil is applied the color will be bluish. 
Scraping and staining gun-carriages, or keeping them bright| is prohibited. 
They should be kept well painted. 

Impremon toaxfor vents. 

Beeswax 4 parts. 

Tallow 2 " 

Charcoal, finely powdered 1 part 

Melt the beeswax and tallow, and stir in the charcoal. 

Paper parchment. 

Immerse unsized paper for a few seconds in sulphuric acid, diluted wiiih 
half its volume of water at about 60° ; wash it well in cold water, then 
immerse it in a weak solution of caustic ammonia, and again wash. 

It absorbs wat-er, and becomes soft and pliable like animal parchment, but ^ 
is water-proot It is not affected by boiling water, is indestructible by most 
acids, and is not diminished in strength by wetting. It has about | the 
strength of animal parchment when dry ; the thinner kinds make capital 
tracing-paper, which takes ink readily. 

Cement for the above. 

Cheese-fresh, without salt^ if possible 3 parts. 

Quicklime 1 part 

Wash the cheese thoroughly three or four times in boiling water, and 
grind the materials on a stone and muller, adding cold water until it is of 
the consistency of honey. 
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Composition far lining the interior of rijleshells. 

Soap— common yellow, not salt-water soap 16 ounces. 

Tallow 1 " 

Rosin 7 " 

The tallow should be melted firsts then melt and add the rosin, and lastly 
the soap, bringing the mass to a heat that will make it very fluid. 

The shells having been first thoroughly cleaned, fill them about one-third 
full of the composition, roll them slowly so as to spread the mixture over 
the whole interior surface, and then pour off the residue. This coating 
should be about one-tenth (0.1) of an inch in thickness, except at the 
bottom of the shell, where it should be about three-quarters of an inch 
thick. To obtain these thickiiesses, the operation of coating should be 
performed twice ; then pour into the shell enough of the composition to 
produce the desired thickness at the bottom, the shell standing on its base. 
After the composition is perfectly cool, immerse the shell in hot water at 
as high a temperature as the composition will stand without ^^ running" — 
about 170 degrees. This second heating of the composition in the bath 
tonghens it, and causes it to adhere more closely to the shell 
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ALLOWANCE OF CREWS: 

Emhracing Officers and all other» to he allowed each Veuel qf tJie Nany^ what- 
tner may he her eUuSj Jnnd, or armament. 



The nmnber of men assigned In each case will bo found adequate to man properly the battery, and also 
the Powder DiTision, together with the dlrlslons of the Master and Sorgeon. 



DIREOTIONa 



1. Take from Table I., columns 3 or 4 (either or both, as the case may happen to 
require), the number of hands designated for each kind or class of gun the vessel may 
carry, and multiply these figures respectively by the number of guns of each kind to 
which they refer. In this way is to be obtained the aggregate number of hands 
necessary to man properly the battery itself. Call the result A.' 

2. Then, in order to get at the additional number of hands necessary to man properly 
the powder division and the divisions of the Master and Surgeon, which additional num- 
ber is to be called B, multiply A by the decimal — 

.26 for a sailing vessel carrying on 3 decks from 74 to 90 guns. 

.29 '* *' ** 

.34 « " •* 

.36 " ** *♦ 

.60 »« « « 

.34 « " «• 

.40 " *• « 

,50 " " " 

.70 " " " 

.25 for a steamer carrying on 2 decks from 36 to 60 guns, with broadside-guns on 

upper deck lighter than those on the other. 
.22 for a steamer carr3dng on 2 decks from 36 to 60 guns, with broadside-gmia on 

upper deck as heavy as those on the other. 
. 34 for all other steamers, including iron-dads. 

Hon 1.— Howltzera, when not really essentials of a battery, bat Intended rather as appendages to It 
for boat and field senrloe, and for particalar occasions, than to be used as commonly as the other gnns 
of the vessel in general ezercisea, or In an engngement, are not to be Ineloded in applying these direc- 
tions. The marines and available hands of the master's diTislon are to be kept drilled to them, for the 
purpose of clearing the deck of an enemy. 
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In the caso of a sailing vessel, about one-third of B will be the proportion of hands to 
be taken for the Master's diyision, and the rest, less those for the Surgeon^s diyi&ion 
(which is to be composed of tlie surgeon's steward and the nurses allowed), will be the 
number for the powder division. 

And, too, in the caso of a steamer of any kind, about one-third of B will also be the 
proportion of hands to be taken for the Master's division ; but the rest, less those just 
mentioned for the Surgeon's division, is to be increased hy one-third of the number of 
firemen and coal-heavers allowed, to constitute the powder division. 

It is to be borne in mind that the powder division is always to command a preference 
over the master's, on the score of being sufficiently manned. 

3. Add A and B together, and call tlieir sum G. 

4. To ascertain how many of the whole number of C are to be petty officers, fta, con- 
sult Table XL 

6. One-sixth part of the whole number of will give the number of seamen. 

6. One-fourth part of the whole number of G will give the number of ordinary sea- 
men. 

7. One-fortieth part of the whole number of G will give the number of musicians 
(exclusive of the master of the band), when musicians are allowed, which is to be only 
to ships-of-thc-hDe, frigates, and flag vessels having a totality of crew amounting to not 
less than 350 souls.^ 

8. The total number of petty officers, &c., seamen, ordinary seamen, and musicians, 
deducted from the whole number of C, will give the number of landsmen and boys. 

9. The number of hands, in addition to the whole number of G, to serve as firemen 
and coal-heavers, when these are required, is to be ascertained by the annexed rule 
relating to tlio subject. 

10. For the number and grades of officers, consult Table III. 

11. For the number and grades of marines, consult Table lY. 

12. An admiral of any grade, w}\en appointed as the commander-in-chief of a fleet or 
squadron, is authorized to nominate to the Navy Department an officer not below the 
grade of a commander to serve as the head of his staff, or as the captain of the fleet, 
and to be borne on the books of the vessel carrying his flag in addition to her established 
complement 

13. Every officer appointed to the command of a fleet or squadron Is authorized to 
nominate to the Navy Department an officer not higher in grade than a lieutenant, nor 
lower than an ensign, to serve as his flag lieutenant, or aid, and to be borne on the 
books of the vessel carrying his flag or broad pennant in addition to her established 
complement. 

14. An admiral of any grade, appointed the commander-in-chief of a fleet or squadron, 
is to be allowed two seamen and two ordinary seamen, to be borne on the books of the 
vessel carrying his flag in addition to her established complement 

15. Every other officer appointed to the command of a fleet or squadron is to be 
allowed one seaman and two ordinary senmen, to be borne on the books of the vessel 
carrying his broad pennant in addition to her established complement 

16. The number of men in any rating, as above directed, is not to be exceeded, in any 
case, without the authority of the Secretary of the Navy, unless it be to make good 
deficiencies in superior ratings; and vessels, in time of peace, when otherwise ready for 



Kara 2.— If the nambor of musidims thas derived be even, one-half of tbem are to bo of the first 
elasa, and one-half of the second cIom; otherwise, the bare nu^ority are to be of the first class, and the 
rest of the second. 
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aea, are not to be detained on account of defldencies in their complements, if the whole 
number of petty officers and persons of inferior rating be equal to nine-tenths of the 
number allowed as their crews. 

17. The tctol number of a crew, as allowed above, is noyer to be exceeded without 
the express direction or sanction of the Secretary of the Navy. 

18. Complements will be designated by the Navy Department for receiving vessels, 
practice vessels, apprentice vessels, store and supply vessels, and for any others 
intended for special or peculiar servioe. 
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RANGES OF GUNS — GRADUATION OF SIGHTS. 
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APPENDIX B.-No. L 



GRADUATION OF SIGHTS AND MEAN RANGES 

or 

UNITED STATES NAVAL SMOOTH-BORB GUNS. 



{Ihrni BesttUs of Pradicej by Admiral Dahlqbiit, United States Kavy.) 



The gradaation oommences from the bottom of the head of the bar restmg on the 
Bight-box. 
The aim is supposed to be taken at the water-line of a ship. 



Charsre 


S^POTTMDEB OF 2T CWT. 


82-PouH]>n OF 88 Cirr. 


4 lbs. 


4ilbs. 
7ifeet 


^"*~ o*' 

Axis of bore above load- ) 
line 


7 feet 




< 


Old Model 


New Model 


[ 31 inches. 


Distance between siglits. . I 


29^ inches. 


26} inches. 


Eleyatioit. 


Rakos. 


Gkaduatiok. 


Obaduatxon. 


Eanob. 


Oradu-atioh. 


IXegreea 


Tarda. 


Inches. 


Inches. 


Yards. 


Inches. 


LeveL 


250 


0.353 


0.324 


287 


0.350 


1' 


646 


0.746 


0.684 


681 


0.792 


2** 


800 


1.266 


L161 


857 


1.343 


3* 


1,047 


1.801 


1.652 


1,140 


1.909 


4- 


1,278 


2.337 


2.144 


1,398 


2.478 


6- 


1,469 


2.870 


2.633 


1,598 


3.044 


6* 


1,637 


3.398 


3.116 
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RANGES OF GUNS— ORADUATION OF SIGHTS. 



APPENDIX B.-NO. IL 



Charge 


BS-PoinrsEB of 42 Cwr. 


82-PouicDn or 67 Cwr. 


Gibs. 


9 lbs. 


Axis of bore above load- ) 
liDe \ \ 


7ifeet. 


8 feet 




« 


Old Model 


New Model 


\ 42.6 inches. 


Distance between sights. . ] 


40.6 inches. 


37.1 inches. 


ELBT^nON. 


Bamox. 


Qbadvatxoh. 


Gkaduatiok. 


Baxos. 


Gbadvaiioh. 


Degrees. 


Tarda. 


Inches. 


Inches. 


Tarda. 


lachea. 


Level. 


313 


0.446 


0.408 


360 


0.412 


!• 


672 


1.016 


0.931 


760 


1.042 


r 


988 


1.742 


1.696 


1,160 


1.808 


3* 


1,274 


2.488 


2.280 


1,440 


2.697 


*• 


1,606 


3.236 


2.964 


1,710 


3.384 


6' 


1,766 


3.974 


3.641 


. 1,930 


4.162 


$• 








2,140 


4.930 
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8-Ixca or 60 Cwr. 


8-lHon OF 88 CwT. 


Charge 


. 7 lb8. 




9 lbs. 




SheU 


. 61ilbs. 




6Hlba 




Axis of bore above load-line 


. 7Heet. 




8 feet 








• 


Old Model. 


• 
New Model 




. 37 inches. 


43.60 inches. 


38.20 inches. 


Elzvatiox. 


Banob. 


Graduation. 


BA2fGX. 


GOAOUATIOn. 


Gbaduatioh. 


Decrees. 


Tarda. 


Inchca. 


Tarda. 




Inchea. 


LeveL 


283 


0.429 


330 


0.460 


0.402 


1" 


679 


0.949 


660 


1.100 


0.964 


3' 


869 


1.603 


970 


1.878 


1.647 


3' 


1,U8 


2.280 


1,260 


2.678 


2.360 


4- 


1,413 


2.968 


1,640 


3.478 


3.061 


6' 


1,667 


3.632 


1,770 


4.273 


3.749 


6* 


1,866 


4.300 
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RANGES OF GUNS — GRADUATION OF SIGHTS. 



APPENDIX B.-NO. IV. 



Charge 

Shell 


IX-lMon SuLL-Ovir. 


XI-lMcn SnsLL-OuK. 


XI-IVOH SlBLL-Gini. 


10 lbs. 
72 lbs. 

10 feet 
39 inches. 


15 lbs. 
136 lbs. 

10 feet 
[Screw-sloops.] 
48 inches. 


15 lbs. 
135 lbs. 

20 feet 
[2d deck above water.] 
48 inches. 


Axis of bore ) 
above load- > 
line ) 

# 
Distance be-) 
tween sights ) 


Elstation. 


Rahos. 


Obaovahok. 


Uaxqm. 


GSADUATIOn. 


Bangs. 


QftADITATIOX. 


Degrees. 
LeveL 


Tarda. 
340 

700 

900 

1,100 

1,300 

1,600 

1.700 


Inches. 
0.461 

0.983 

1.514 

2.073 

2.646 

3.222 

3.813 


Tsrda. 
306 

600 

700 

900 

1,100 

1,300 

1,500 

1,700 


iDchea. 
0.600 

0.945 

1.442 

2.040 

2.651 

3.295 

3.953 

4.681 


Tarda. 
420 

700 

900 

1,100 

1,300 

1,500 


Inches. 
0.87 

1.48 

2.01 

2.62 

3.25 

4.92 





























APPROXIMATE RANGES OF SHELL-GUNS. 
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XVI APPROXIMATE RANGES OF SHOT-GUNS AND HOWITZERS. 
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APPROXIMATE RANGES OF RIFLE-GUNS. 



XVI] 



I 
I 

I 



7 



si 



I 
ft* 



g 



a 

PS 









«r cT itf 






is 

of 






So9 

I— »H 



0* 



i? 






gr. 



p 



is 



0.0 






§5 

of 






S^ 






12 



.^L^ 



i: 



Ukigiit abotb 
Plans. 



CnABGB, Ibft. 



• o o o o 

^fH rH tH T4 



•§«§« 



Weiuiit or 
Pbojectile. 



8 S S S 



ss 



"S I 'S • J 

2 s 8* "S &-S& 



§•-■ = 

Co « 
en'/) CO 



1 3 



I 

6 



f 



1 



18 



xvm 



DISTANCE OF OBJECTS AT SEA. 



APPENDIX B.-NO. VHL 

* Table for Finding the Distance of an Object at Sea. 

To use the Table, let an observer from the cross-trees measure the angle between the 
distant horizon and the enemj^s water-line, and l(X)k into the Table with that ang^e ; 
opposite to it, in the column marked distances, will be found the distance of the object 
in yards. 



Yards. 




HnGBT or nn Etx Abots Tin Lxtxl of ms Ska, 


w Fkst. 




BiBUnoo. 


20 


30 


40 


50 


60 


70 


80 


90 


100 




o r 


o / 


o f 


o f 


o f 


0. f 


o f 


o f 


o r 


100 


3.44 


5.37 


7.29 


9.21 


11.11 


13.00 


14.47 


16.34 


18.16# 


200 


1.50 


2.46 


3.43 


4.39 


5.35 


6.31 


7.27 


8.23 


9.18 


300 


1.12 


1.49 


2.26 


3.04 


3.41 


4.19 


4.56 


6.33 


6.11 


400 


.52 


1.21 


1.48 


2.16 


2.44 


3.12 


3.40 


4.03 


4.36 


600 


.41 


1.03 


1.25 


1.48 


2.10 


2.32 


2.54 


3.17 


3.39 


COO 


.34 


.62 


1.10 


1.29 


1.47 


2.03 


2.24 


2.42 


3.01 


700 


.28 


'.44 


l.Ol. 


1.15 


1.31 


1.46 


2.01 


2.18 


2.34 


800 


.u 


.38 


.51 


1.05 


1.18 


1.32 


1.46 


2.00 


2.13 


900 


.51 


.33 


.45 


.57 


1.03 


1.22 


1.33 


1.45 


1.57 


1000 


.18 


.29 


.40 


.50 


1.01 


1.12 


1.23 


1.34 


1.45 


1100 


.16 


.26 


.35 


.45 


.55 


1.03 


1.15 


1.24 


1.34 


1200 


.15 


.23 


.32 


.41 


.60 


.59 


1.08 


1.17 


1.26 


1300 


.13 


.21 


.29 


.37 


.45 


.63 


1.02 


1.10 


1.18 


1400 


.12 


.19 


.27 


.34 


.41 


.49 


.a7 


1.04 


1.12 


1500 


.11 


.18 


.24 


.31 


.38 


.46 


.62 


.59 


1.07 


IGOO 


.10 


.16 


.22 


.29 


.35 


.42 


.48 


.65 


1.02 


1700 


.00 


.15 


.21 


.27 


.33 


.39 


.45 


.51 


.68 


1800 


.08 


.14 


.19 


.25 


.31 


.36 


.42 


.48 


.64 


1900 


.08 


.13 


.18 


.23 


.29 


.34 


.39 


.45 


.60 


2000 


.07 


.12 


.17 


.22 


.27 


.32 


.37 


.42 


.47 


2100 


.06 


.11 


.16 


.20 


.25 


.30 


.35 


.40 


.45 


2200 


.06 


.10 


.15 


.19 


.24 


.28 


.33 


.38 


.42 


2300 


.05 


.10 


.14 


.18 


.22 


.27 


.31 


.36 


.40 


2400 


.05 


.09 


.13 


.17 


.21 


.25 


.29 


.34 


.38 


2500 


.05 


.08 


.12 


. .16 


.20 


.24 


.28 


.32 


.36 



No correct use of this Table can be made when the proximity of land may interfere 
with the distance of the horizon. 



> Bj Lieutenant W. P. Baokn«r, U. 8. N. See » pamphlet "^ On the Determination of Distances it 
Bea,** by Captain A. P. Byder, B. N., lor more extended tables of this and otbor methodib 
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FORM OF REPORTS OF TARGET PRACTICE 



APPENDIX B.-NO. IX. 
REPORT OP TARGET PRACTICE WITH GREAT GUNS ON BOARD 
MADE THIS DAT OF , 18 , AT . 



O < 



s 

n3 



og 



u 

og 

s 



Fall of Pbmxctilb. 



BrBsmco of 

8llELLflL 



£ Up 

3i| 



I 



WITH GBEAT GUNS. 



XX] 



U. 8. S. 



- COMMANDING, 



ABMAMENT 



BiTSLLB NOT BURST. 






- C 






S C M 

5 ub 



P 



6 



JS. B.— Each kind of prolectlle, distance of iarget 
(meMared or estimated), cloos of gun, and chu^ 
of powder, reqniro a Mpaiute line across the page. 



REMABKS. 



zxu 



TARGET PBACnCE— SMALIrARMS. 



BEPORT OF TARGET PRAC3TICE WITH SMALL- ARMS ON BOARD THE U. a 
a , COMMANDING, MADE THIS 



DAY OF ■ 



18 ,AT. 



Kim) OF ASM USED. 



(Each kind requires a 
Bepirata line.) 



r 



BxHOLB BBonn 
wrm DxuB- 



II 



TOLLXTB AT ObDE 
"FlM." 



a 

r 



|w 

fl 



R»M*m on eeeh kjnd of ann 
belt oMro^A of allots; Oflloeni 



used, and the general results of pnetios; i 
ctivMoMiliedbest. 



I of thoee who made tfao 



REPORTS OP PIRINa. 



APPENDIX B -No. X. 



It being of great importance to know the endurance of guns in service, Commanding 
Officers are directed to fill up the blanks of the annexed Circular issued by the Bureau 
of Ordnance, Noyember 5, 1863, as far as in their power, and forward it to the Bureau 
at the expiration of every quarter. 

When the *' total number of fires to date" cannot be ascertained, the number since 
the vessel has been in commission is to be stated. 



NAME OP VESSEL. 



STATION. 



( 








) 




( 










) 




i 




c| 


•*.- 






-s 




. 


No. of 


Total Na 


Clam or Ouir. 


S 


FOUWDBT. 


^1 


e^ 






I 


1 


Fires darlDg 


of Fires 




1 




u 


i 

GO 


^ 

s 


% 


1 


Qoorter. 


to Dote. 


« 




f 
















' 





, (jommander. 



186 



The object of this circular is to enable the Bureau to know, ai aU timeSy how many 
rounds have been fired /h^m evtry gvn in Uie service; and the following directions are to 
be observed in making the quarterly return of firing: 

" Class op Gun." — Under this head give the kind of gun ; if rifled, state it; and if 
a 32-pounder or 8-inch, give the weiglii. It is not necessary to give the position of the 
gun in the vessel 

*' Register No."-— Be careful to give the register number correctly, as this is moat 
important. 

" Foundry." — Under this head give the initials on the base-ring. 

** Date of fabrication" will be found on the right trunnion. 

" Charge of powder" in pounds. 

" Projectiles" to be entered under their appropriate heads in the blank. 

" Kind of fuze" to be stated. 

** Number of fires during quarter," must be given for each gun eeparaidy. 

" Total number of fires to date," must include ail r<ntnda fired from each gtm sepor 
raidy; and each succeeding quarterly report must have the " total xiumber of fires to 
date" from the report next preceding (a copy of which is alwayn to be kept on board 
the vessel) brought forward, added to the total for the quarter, and the aggregate placed 
in the last column. 

The Bureau often receives reports toOh the last column left hlankj or with " not known" 
written therein. Reports sent in this way are of no value whatever to the Bureau. ' 

If a record of the total number of fires of any gun has not been kept, or if it can- 
not be ascertained from the Log, then vent-impressions of such gun are to be taken; 
and the Commanding Officer must determine, as nearly as possible, judging from these 
impressions, the total number of fires, and enter the same on his return. (See Ord- 
nance Instructions, Part III.) 

The Bureau expects that all Commanding Officers will, in future, have this return 
carefuUy made out ; and that they will not sign or forward one of them without first 
being satisfied of its correctness. 
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FORM OF REPORTS OF INSPECTIONS OF SmPa 



APPENDIX a-Na 1. 



REPORT OP AN INSPECTION 



OJ the U. S.. 
made by 



^ythis^ 



. day of^ 



Commanding^ 
,186 , 



at. 



ARMAMENT. 



! J 

[These inspections are required to be made of each vessel — when first 
commissioned and before proceeding to sea, chiefly with reference to the 
completeness of her equipment and the proper stationing of her crew ; semi- 
annually during tbe cruise ; and at the end of it, before being paid oflf. As 
a general rule, the first and last inspsctions are not to take place alongside 
of the Navy Yard, but in the stream.] 

1. What time has the vessel been in commission, and ivhat opportunities 
has she had for exercise and target practice ! 



2. Date of last inspection f 

3. Date of last tai^ct practice ? 



Hoim. Minntea 





' Oun Divifdons, 




Times 


1st, commanded 


I by 


in which 


2d, " 


u 


• each 


3d, " 


ii 


L division 


4th. « 


u 


reported 


6th, eta ** 


M 


ready 


Master's " 


a 


for 


Powder " 


tt 


action. 


Engineer *' 


41 




Maiine " 


u 



FORM OF REPORTS OF INSPECTIONS OF SHIPS. XXV 



5. Were all tbc divisions properly prepared ? If not, state what divisions 

were found defective, in what particular, and from what causes. 
Include in the answer to this question the condition of division' 
boxes^ fpare implements^ and equipm^enUy and their readiness for use. 

6. Are the men well skilled in the exercise of the great guns, including 

working both sides at once, and in pointing and firing ? 

7. Time required to dismount, shift carriage, remount, load, and run out 

21 ny broadside-gun selected by the Inspecting Officer. State its posi- 
tion and weight. 

8. Time reqn.ircd to transport a gun from one side to the other, and back, 

giving numbers of ports and weight x>f gun. 

9. Time required to shifl breechings, trucks, and tackles. 

10. Have the prescribed arrangements been correctly made for supplying 

the batteries with powder and projectiles; are the men properly 
stationed for these purposes, and ^re they expeil in the perform* 
ance of these duties ? Is the supply ample, and without confusion 
of charges ? 

11. Conditio^ of magazines, shell-roomsy shot-lockers, and lighting appa- 

ratus. 

12. Are the men well trained in securing masts and spars, stoppering rig- 

ging, and repairing injuries to the steering apparatus, and in getting 
springs on the cables? State the time required to perform efficiently 
the most important of these operations ; for instance : 

Bowsprit shot away, to secure foremast; 

Port main rigging and main stayA disabled, to secure mainmast; 
To fish a lower mast and yard ; 

Steering apparatus disabled, what means of repairs or substitutes 
prepared. 

13. Are the prescribed arrangements for stopping shot-holes complete, and 

the men well trained to that duty ! 

14. Are the arrangements for boarding and repelling boarders efficient! 

Note the time required to assemble each division properly armed. 
Are the boarders and others well trained in the use of the single* 
stick or broadsword! 



XXVI FORM' OP REPORTS OF INSPECTIONS OF SHIPS. 

15. Is the fffkole crew well trained in the use of small-arms, and in company 

and battalion drill ? If not, state the reasons assigned. State also 
the condition of the armory, ^mall-arms, and their ammunition. 

16. What is the state of the equipment and preparation of boats for armed 

service? If defective, in what particulars and for what assigned 
reasons ? 

17. Times from the call " Arm and Awat " to the shoving off of each boat 

Time to form a line abreast. Time required for other evolutions. 
Time required to land small-arm men, from the signal or order given 
when near the shore. Time to land howitzers, specifying their 
weights. Time to embark them; to shift from bow to stern. Time 
to load properly and fire safely three rounds. Are the crews expert 
in these points ? 

18. Are the arrangements and apparatus for extinguishing fire efficient? 

If not, state deficiencies and their causes. Times required to get 
the several streams of water to the designated point ; time required 
for complete readiness. * 

19. Have the "Ordnance Instructions" been fully complied with in this 

ship ? State exceptions and reasons assigned, if any. 

20. General condition of the vessel in point of armament, carriages, and 

other ordnance equipments, and of the crew as to efficiency for 
action, stating particular exceptions, if any, and what remedies have 
been suggested or applied. 



GENERAL ORDER. 

Navt Dbpartment, Apra 6, 1861. 
Flag Officers are required to hold the.semi-annnal inspection of each 
vessel under their command, according to the foregoing form given in 
Appendix C, No. 1, Ordnance Instructions. 

Commanding Officers of vessels acting singly will hold the same general 
inspection, and in either case, the reports will be forwarded to the Bureau 
of Ordnance by the first favorable opportunity after the inspection has 
taken place. 

GIDEON WELLES, 

Secretary of the Navy. 
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APPENDIX O-No. a 



FORM OP REPORTS OP TARGET PRACTICE. 

QUESTIONS TO BE ANSWKBKD AT LENGTH IN THE ^^ REMARKS " ON 
TAROKT PRACTICK, IN ADDITION JO FILLING THE TABLES. APPEN- 
DIX B.— No. IX. 

Was the ship at anchor or under wayt 

Under what sail ? 

Water rough or smooth ? 

Force and direction of wind in reference to line of fire f 

Roll of the ship, in degrees by pendalum, daring firing ? 

When "carrying sail" by the wind, does heel of ship cause the weather 
or lee guns to " wood" before they are level? 

Was target to windward or to leeward ? 

How was its distance measured ? 

Append sketch of target, showing its dimensions, mode of constructioD, 
and materials, with the " hits," and fall of projectiles around it 

The degree of strain on breechings of weather batteries ? 

Were the chocking-quoins necessary ? 

Probable causes of the failure of the shells to burst? 

Such other remarks as appear important or suggestive of improvement ; 
such as the best mode of constructing a floating target of 20 by 10 feet (tho 
size used at the Experimental Battery of the Ordnance Yard, Washington). 
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NAVY DEPARTMENT, 

Washington, January 25, 1866. 

CIRCULAR EXPLANATORY OF THE ALLOWANCE OF SMALL ARMS. 

The number of muskets to be furnished to each 
vessel of the Navy is to conform to that given in the 
Tables, Article 101, Part L of the Ordnance Instruc- 
tions, 1866. 

AH vessels that have boats armed with howitzers 
are to be supplied with a breech-loading carbine for 
each man of such boats' crews. But in case of a 
vessel that has no boat armed with a howitzer, then a 
sufficient number of breech-loading carbines are to be 
furnished to arm the crew of her largest boat. 

Revolvers are not to be supplied to the crews of 
armed boats, and in landing with the howitzers the 
carbines are to be left behind in the boats. 

H. A. WISE, 
Chief (^ Bureau. 
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target practice, or saluting, below 100 broadsides ) 

expenditure of, for target practice, directions as to. . . 

for boats, on armed expeditions 

fixed, preferable on the score of convenience, &a . . . . 

fixed, should not be put where barreled powder is. . . 

a statement of the, to be furbished by the Ordnance ) 
Officer, to Commanding Officers of vessels ) 

for small arms, dimensions of boxes for. 

AniftrNiTioN-Boxss, 

to be preserved, and returned into store 

Abxahemt, 

defects in, to be remedied or reported 

quarterly examinations of, to be made, &c 

Abhobbbb, 

to accompany landing-parties with their tools 

ASKB, 

of any description, not to be given away 

for the men at the guns 

of men in the master's division 

fire, use of, in the tops, dangerous, Ac 

for the watch below, to be ready for use in time of war 

kind of, to be furnished to boarders. 

table of, for boat expedition& 

pecuniary responsibility for the loss of 

lost or destroyed in action, to be certified to, &o 
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4 




4 
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2 


24 


3 


49 


3 


51 


3 


66 


1 


10 


1 


4 


1 


5 


2 


26 


1 


6 


1 


21-24 


1 


25 


1 


25 


1 


95 


2 


3 


2 


4 


3 


6 


3 


6 




283 
297 

168 

92, 161 

10 

503 

15,16 



10 
10 
68 
137 

146 

16T 

43 

5 

16^ 

78 
19 

lot 

101 

103 

361 

4 

5 

17 

19 
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AssEafBLiya at OrARx^'ra. 

the drum beats for 

in v/hat order tho mon proceed to their guns. 

without p'»wdcr, ordors to the men 

with powder, ordars to tho men 

tho cah for boarders 

tho call for pikcnicn to repel boarders 

the ca!l for all-hands 

the adi for sail-trimmers 

tha call for firc-mcn 

ct tlic call for, every person repairs to his station, Ac 
Assistant Knginblrs, 

part of tho Knginef^r's division, when at quarters. . . . 
Abtillsb'i, Naval Light, 

remirks on the use of, ashore and in boats 

B. 

Balls, 

the pilino^ of; to find tho number of 

tho Dumber of, in a triangular pile. 

tho number of, in a square pile 

BATTERIE& 

U> be kept clean and ready for action \ 

Battle- Axes, 

the number allowed for pivot and other guns 

Batonet-Scabbabds, 

tho materials and sizes of 

BBAUMON'T, 

his roller handspike adopted for the servioo. 

Beds for Guns, 

tho arrangement of. 

Bblls, 

the ringing of, indicative of a case of fire 

Black-Stain, 

for wood or iron, its composition 

Boarders, 

of whom to bo composed 

to bo in two divisions. 

assignment of officers to tho divisions of. 

tho call for, and duties of 

may bo ordered for service without the call 

swords and pistols to be ready for the use of. 

general du*cctions and orders ; when first called away 

" " " '* "prepare to board".. 

» " " •* "board the enemy".. 

" " " " "prepare to' repel { 

"boarders" J 

to bo exercised with the single-stiok and sword 

what arms to be supplied with 

Tattles for calling 

BOABDING-N EITINGS, 

in time of war, to be secured at evening qnartera. . . . 

BOATS) 

crews of, to be frequently exercised 

equipment of, when being armed for 

howitzers for, exercises of 

armed for service, manoeuvres of. 

grapnels for, description and use of.. . 
harness-casks for, use and size of ... . 

ikUT-CARRIAGliS, 

for howitzers, of what they consist. . . 

BOAT-GUNS, 

tackles not required for 12-pdrB 

proper charges for 
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37 
37 
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21-24 



41 
42 
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21 

79 

76 

83 

97 

88 

18 
18 
18 
37 
37 
40 
92 
92 
92 

93 

93 
3 



96 
6 

3-a 

11-24 
24 

70 

77 

10 

22 

64 



164 
156 
157 
158 
169 
loO 
161 
162 
163 
166 

76 

4^-68 



96 
96 
97 

24 

101 

257 

238 

307 

371 

271 

87-90 

88 

90 

159-166 

164 

179 

336 

337 

338 

339 

344 

4 
217 

359 

13 

1-18 

20-68 

69 

221 

248 

19 

67 
164 
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BOATSWAIKS, rABT 

in oction, their stations and dnties I 

duties of, at general quarters 1 

Bombs, 

for mortars, 100 to be kept always ready filled 1 

to estimate distunoe by the bursting of. 1 

filling, directioDS concerning 1 

BOBOMAK Fuzes. 

tho description and use of 

for shrapnell or shell, a description of, &c.. 

the danger of cutting them improperly 

BOTBt 

distribution of, when at quarters 

BBBCniNGB. 

for all guns, materials, sizes, Ac., of 

Bbistle-Spomoes, 

sizes and description of . . . . y 

Bboadbide-Guks, 

equipments and implements for 

stations and gun-numbers of crows of. 

exercises at, dii-cetions os to 

may be advantageously fired once in 75 seconds 

manual ozerciso of, on one side ; orders for, &c 

shifting positions of the crows of. 

firing them when partially run in 

changing sides, or manning one side only 

exercise of, on both gides at once 

firing alternately, inferior to manning alternate ) 
gims with full crews ) 

quick firing of, directions as ta 

shifting broechings of, in action 

position of the bolts for carriages ofl 



CABLia, 

in time of war, to be kept ready for slippmg 

Callxpebs, 

for examinmg guns, description and use of 

Gakistbb, 

in action, the proper use of 

in action, the proper use of, for boat-howitzers. 

dimensions, weight, &Cf of 

Captains. See CoMMANDiNa Officbbb. 
Captaiks of Guns, 

the selection and examination of 

stations and numbers of, for broadside guns 

duties of, when preparing fur exercise at broadside guns 

dnties of, when exercising broadside guns on one side 

duties of, when housing lower-deck guns 

duties 6f^ when shifting breechings in action 

stations, Ac, oC for pivot guns 

duties of, when the vents are obstructed 

duties o^ when the locks or primers faiL 

duties of, in pointing the guns 

duties of, in preparing howitzers for boats 

duties of, in aiming and firing boat-howitzers 

duties of, in disembarking howitzers. 

waist belts for, materials and sizes 

crews to be exercised in the use of 

how to be stamped 

0AB0A88BS, 

for mortars, description and use of. 



16 

28 

120 
120 
122 

90 
23 
45 

66 

73 

33 

35 

39, 40 

41 

46-54 

56 

57 

67 

58 

58 

58 
59 
66 
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14,19 

76 
23 
40 



18 

35 

40 

47-54 

54 

59 

62 

74 

77 

78-84 

11 

15 

17,18 

77 

5 

79 

121 



69 
118 

466 
471 
492, 49S 

328 

66 

112 

81 

208 

231 

148 

152 

169-179 

182 

204-229 

233 

234 

236 

236 

237 

238, 239 

240 

207 



.«I57 

28, 29 

274 

65 

93 



84 

152 

170 

206-229 

230 

240 

243 

259 

279 

281-308 

20 

26 

31-36 

249 

12 
258 

476, 479 
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CBSwa^ 

exercising at broadslde-gnni 

temporary absences at exercises, how supplied 

respective duties of, when exercising broadside- ) 

Kwns S 

of guns, directions as to shifting places of 

of gims, directions as to changing sides, or manning ) 

one side only J 

instructions to bo given to, for quick firing 

of pivot-giins, stations and gun-numbers of 

of the guns of moniton*, the duties of 

of mortars, with their titles, Ac 

of boat-howitzers, with their stations and duties . . . . 

GDTLA88ES, 

how to bo stamped 

Otumders, 

white alone to be used in future . . . 

materials, sizes and marks of 

the making of, and patterns for 

for saluting charges 

preservation of, from moths 



Dahlobek Riflbd-Cannoit, 

donominatioaH, weights, charges, Ac, of. 

prerequisites to the proper use of, &c. 

cutting the Bcrcw-holes for 

size of vents in 

BiSGBiFTivB Lists, 

of guns, form of, Aa 

Dob, 

for marking guns, description of, ftc. 

DiSTANOSS OF Objects at Sea, 

how to bo determined .....! 

how to be determined when using mortars. 

Dostikouishing-Flags, 

to be supplied to each division of boats, when 

yellow, to indicate the boat with medical offlcers. . . . 

DlTQIOKS, 

of Offlcers and guns on each deck 

Masters*, station and duties of, when at quarters, Ac. 

Powder, " " " " " 

Marines, " " « " 

Surgeons', " " " " " 

Engineers*, " " " " " 

Masters', distribution of sinall-arms for 

Masters*, duties of) in battle 

Engineers', " " " 

Powder, " " " 

Surgeons', " " ** 

of guns, duties of Officers Commanding, in action.. . . 

Shell and Powder, in Monitors, the duties of 

Dbmbib. See Magazinb Dbsssbs. 
Dbdt, 

in rifle-guns, always to the right, &c. 

Dbills, 

company and battalion, reoommended 

for howitzers in the field, the proper kind of 

Dbums, 

the beats on, for assembling at quarters. 
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33 
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121 
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1 
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16 
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25 
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28-31 
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31^3 
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112 


1 


106 
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21 
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36 



169 
217, 



218 



219-229 
233 

236 

238, 239 

243 

421-435 

444 

21 

258 

39 

181 

182-184 
185 
187 



384 
392 
38 
64 

58 

28 

301-305 
480-483 

81 



67, 68 

69 

70 

71 

72 

76 

101 

HI 

119 

120-137 

138, 139 

140-161 

436-443 



406,407 

12 
46-49 

154 
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EUTATmO-SCBXWS, 

description, use of, Ac 

for riHe-p^tinSf description and use of 

EvOINEBRS-CniEF, 

duties of, in relation to tools and implements 

to be in charge of their divisions when at quarters. . 

duties of, when at general quarters 

duties of, in cases of fire on board a ship 



stations and duties ot, when at quarters 

Equipments, 

one round to be fired to ascertain the completeness of 

when deficiencies exist in, duty of Oommandlng ) 
Officers J 

to bo kept dry, and salt water not to bo used in cleaning 

for broadside-guns 

for pivot-guns 

for mortars 

of Captains of Guns 

EsnifATES, 

for ordnanoe materials, to be made by Ordnance ) 

Officers ) 

EroLunoNS, 

of howitzers 4n the field, directions as to. 

EXAMIKATIOKS, 

of guns, directions as to making. 

EZBCTmVB OPnCEBS, 

duties of, in receiving, stowing, and using ordnance 

stores. . . ' 

duties of, in connection with the batteries, maga^ 

zincs, small-arms, &o ' 

to arrange for the stowage of all spare articles, and ! 

to have the shot and shells ready for action ) 

duties of, when salutes are to be fired 

to have cots ready for lowering the wounded 

to inspect the magazines, before receiving powder. . . 

the stations of, in battle 

to lead the boarders \ 

duties of, when at general quarters 

to understand perfectly the use, &c., of fuzes 

to understand perfectly the use of Parrott projec- ) 

tfies f 

to certify as to arms lost or destroyed in action 

to sign the Ordnance Ledgers of vessels returning } 

home C 

EZKBOXSES, 

short and spirited preferable ; indulgences recom- ) 
mended for those who excel in ) 

of crews, in the use of small-arms 

of crews, at general quarters, without powder 

of crews, at general quarters, with powder 

of crews, at broadside-guns 

of broadside-guns on one side only 

general remarks on the manual 

of broadside-guns, on both sides at once, 

of pivot-guns, with orders and mode of executing. . . . 

of pivot-guns, notes upon 

for alarms of fire on board ship 

for boat-howitzers. 

for boat-howitzers, stations, Ac, of the men 

for boat- howitzers, orders and mode of executing 

for howitzers on field-carriagres, stations of the ) 
crews, orders and mode of mancBuvring ) 
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99 


2 


11 


2 
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408 

35 
75 
119 

381 

76 

4 

5 

48 

148 

243 

445 

249 

2 

47 
57-67 

23 
24 

26 

26 

27 

28 

66 

90 

108 

330 

390 

19 

20 



12 

167 

168 

109 

203-229 

231-235 

236 

244-254 

256-313 

383 

20 

21 

22-36 

37-43 
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F. 

Fold-Garriaois, 

Tor howitzers, of whnt they consist 

moderating the recoil o^ on smooth gromid 

diellSf directions as to 

cartridges, directions as to. 

I 

to be put out, when preparing for action 

alarm of, given when the men are not at quarters. . . . 

taking place when at anchor in port 

FaxsQ, 

of one round directed, to see that the gun eqoip- ) 

ments are complete, fta f 

charges for "distant," '* ordinary,*' and "near," the 5 

relative proportions ot to be preserved, Ac ) 

for target practice, directions as to 

quarterly reports of, to be prepared and forwarded.. . 

salutes, directions as to 

quick, or with 2 shot^ to be determined by the ( 

Commanding Officers, Ac \ 

two loaded shells together, disapproved 

grape-.^hot, the proper occasions for 

canister, tlie proper occasions for 

Bhrapnell, the proper occasions for. 

at boats, within point blank rang^ 

at sea, general directions as to 

at will, directions as to 

in succession, directions as to 

quick, " " 

direct, " " 

ricocliet, " " 

concentration of, " " 

solid shot from rifled guns 

mortars against the wind, precautions required 

boat-howitzers point blank, breech sights not required 
amount of, for each vent, directions upon 

PiREHBN, 

part of the Engineer Division when at quarters. 

at quarters, the selection and duties of 

the call for, to repair to the spar-deck, and duties of. . 

duties of, in preparing for the use of broadside-guns. . 
Febb-Bills, 

to be prepared as soon as crews are on board 

FnzjB-BucKETa 

materials of, Ac 

FnuB-TuBS, 

materials of, Ac 

FXBB-WOBKS, 

how and where to be stowed 

a list of, to be furnished Commanding Officers. 

boxes for, their exterior di nonsions, Ac 

Flags, 

distinguishing, each division of boats to have 

yellow, to indicate the boats with Medical Officers. . . 

red, to indicate the handling of powder 

Flabh-Pans, 

description and use of 

Friction-Matches. See Matches, Friction. 
Fuzes, 

special attention to be paid to the condition of, Ac. . . 

not to be shifted nor shortened, except 

the times of, to be governed by Commanding Officers 

construction and composition of 
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6 
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19 
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168 
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9 

10, 11 

U 
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271 

274 

275 

294 

310-313 

314 

315 

316 

317 

318 

319-323 

398 

465 

27 

61 

75 
95 

163-166 
176 

2, 370 

244 

243 

42 

146 

167 

81 
83 
167 

219 
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17 
106 
324 
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oonstniction of, DOt to be explained to foreigDera, fto. 

times of burning, and use of 

shortening, manner of doing it 

Borrman, description and use of. 

percussion, nor concussion, none yet for spherical ) 

shells f 

times and lengths of, see Appendix B 

percussion, hoie to obtain the best effects from 

time, not reliable in rifle-guns 

percussion, and time, when to be used on rifle>guns. . 

for mortars, description and use of 

examination of, directions as to 

proportions of, for the different times of 

of 5" times, to be ready for spherical shells, if re- 1^ 

quired for immediate use, Ac. ^.f. ) 

the different kinds of, to be separately and dis- ) 

tinctly paolced and marked ) 

Fuzi- Wrenches, 

description and use of 

Gauow, 

for shot and shell of rifled cannon 

cylinder, for examining guns, description and use of 
chamber, " •« " " 

gtar " " *' '* 

trunnion, " « " " 

vent, " " " " 

for inspection of shot and shell, with their uses 

for shot and shell 

OenibaItQuarters, 

Mondays to be set apart for, unless. 

calls for assembling at 

preparations for exercises at, without powder 

preparations for exercises at, with powder 

Grape-Shot, 

the proper occasions for the use of 

dimensions, weight, Ac, of. 

Grapnels, 

for boats, description and use of 

GRAYDfBTRIO DEKSITT, 

of powder, what it is and ought to be 

GRAYrnr, spegifio, 

of powder 

Griolet-Purchase, 

the use of 

a detailed description of , 

Grommsts, 

oyer elongated projectiles, prohibited 

GROMXET-MuZZLE-LASHINaS, 

the description and use of. 

Guns, 

not to be dismounted, nor struck below, unless, ftc. . . 
charges of, to be drawn, on entering friendly ports. . 

to be examined by Division Officers. . .• 

when about to be struck l>elow, or prepared for ) 

transportation, directions as to ) 

to be kept dry ; salt water not to be used in cleaning 
when ordered to be drawn, precautions to be taken. . 

numbering and arrangement of, on each deck 

distribution of crews, for each class of 

crews of, their qualifications to be ascertained, ) 

prior to assignment to ) 
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386 
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28,29 
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70-74 

88-90 
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164-166 
167 
168 

271-273 
92 

221 

132 

133 

607, 606 
213 

396 

245 

18 
21 
32 

46 

48 
52 

67 
78-80 

83 
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the aeleetion-and examination of Captains of 

distribution of crews and arms for the. 

elevation of, to be directed by Commanding Officers. . 

not to be kept loaded longer than necessary 

housing lower deck, bow to bo done 

broadside, exercises or, objects to be attained 

broadside, crews of, directions as to shifting places. . 

broadside, the firing of, when partially run in 

fighting both sides at once, directions as to 

when all are to be manned 

quick firing of, directions as to 

pivot, words of command, and mode of execution. . . . 

pivot, moving them from one end of the vessel to ) 
the other ) 

not to be loaded with two shells, nor two shots, ) 
except ) 

loading with sliells, great attention required 

elevating or depressing them, directions as to 

elevating screws for, directions for their use, &c. . . . . 

training of, general directions upon 

to be kept ready for use, in time of war 

loading with maximum charges, Ac, in tune of war. . 

rifled, must be kept free from sand, dirt, &c '. . 

rifled, description of the sights of 

getting them in on covered decks, how tt be done.. . 

taking them in over all, how to be done 

gottmg them out through ports, how to be done 

mounting or dismounting them on covered decks, ) 
witii &e Griolet-purchase ) 

throwing them overboard, mode of execution 

secrecy in the manufacture of, strictly required 

inspection and proof of, directions as to 

proof charges for sliot and shell 

water-proof of 

marking them, directions as to 

trial, extreme proof of, directions as to 

Balilgren, cutting the screw-holes of the 

Bights of, the manner of adjusting 

preservation oC, their stowage, &c 

shot and shell, how to be denominated 

condemnations of, not allowed, except 

when about to bo put on board ship 

when shipped for transportation only 

of all vessels returning from cruises to be carefully ) 
examined, &c ) 

descriptive lists of, forms for, &c. 

to be frequently examined for cracks or defects 

Bahlgren, the sizes of vents in 

all accidents to, to be reported in detail 

smooth-bore, service charges for 

rifled, service charges for. 

cyliuders for, directions as to making, &c 

brcochings for, their materials and sizes 

Guns-Broadside. See Broadside-Guns. 
Gun-Carriages, 

implements, and names of the parts of common truck 

names of the parts of peculiar to the Marsiliy 

• directions as to shifting trucks 

the construction of, directions concerning. 

Gun-Gear, 

with directions as to breechings, falls, blocks, ftc.. . . . 
Gunners, 

general and special duties of 
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GUNNEBS, 

to attend pcrsonaUy to recoive ordnsDce stores 

to Btow and arrauge the powder tanks 

duties of, when {runs aro to bo struck bolow. &c 

to report twico a day on articles in their charge 

to keep tiio ^^uns and equipments as dry as possible. . 

discoverin{? articles injured, to ask in writing for a } 
survey f 

duties of, wlicn magazines or shell-rooms are opened . 

duties of, when opening powder-tanks 

duties of, when guns are ordered to bo drawn 

duties of. wljen salutes aro being fired 

sick or absent, their duties to be performed by a ) 
Gunner's Mate ) 

to keep minute books of all expenditures, &c., and [ 
rendor quarterly returns thereof ) 

duties of, wlrcn vessels return from cruises 

stations of, at quarters 

duties of, at gnneral quarters 

to understand perfectly all about fuzes 

to recoive all ordnance stores except the ammunition. 

responsiljlo for all deficiencies in ordnanoo stores, &c. 

duties of, when supplying sliips with shells 

duties of, when powder is sent on board ships 

GuKNEBs' Mates, 

when to perform the duties of the Gunners 

tiie stations of, at quarters 

Gunners-Quarter. See Quarteb-Gunnbbs. 
Guns- Pivot. See Pivot-Guxs. 
Gun- Powder. See Powder. 
GuNS-RiPLBD. See Rifled-Cannon. 

GUN-SUNOS, 

description and use of 



Handspikes, 

ordinary, materials, sizes, Jbc, of 

roller, materials, sizes, &c., of. 

Hakdbpikb-Men, 

the selection and requirements of. 

for broadside-guns, stations and numbers of 

duties of, in preparing for exerciso of broadside-guns 

duties of, when exercising broadside-guns, on one ) 
side only J 

duties of, when housing lower deck guns.. 

Harness-Cases, 

for boats, use and size of 

Hatchways, 

arrangements of, for the wounded 

Howitzers, 

boats' crews to be exercised in the use of, &a 

Borrman fuzes are fitted for the 12 and 24 pdrs 

the use of, in repelling boarders. 

the number, £c., of, for boats, assigned by Bureau . . . 

fixtures, Jbc., for, in boat expeditions 

exercise and manoeuvre of boat 

getting them ready for boat expeditions 

stations and duties of men for boat 

closing tho vents of 

pivoting them, manner of doing. 

shifting them, how to be done 

disembarkation of, commands and execution 

embarkation of, ** ** ** 

on field carriages, the exercises of, commands, &a 

21 



FABT 

1 
1 

1 
1 
1 
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36 


9 


37 


10 


46 




47 




48 




49 




60 




61 




62 




63 



11 
11 

12 

15 

29 

90 

6 

6 

46 

61 



11 
15,17 



74 
76 

18 
35 
40 

48 

64 

77 

44 

6 

90 

90 

3 

4-9 

10-24 

11 

11 

16 

16 

16 

17,18 

18 

19-21 



64 

65 

66 

70 

123 

330 

17 

19,20 

110 

166 

54 
70,82 



224 



237 
238 

84 

152 

174 

214 

230 

248 

201 

13 

328 

342 

1 

6-18 

19-68 

20 

21 

27 . 

28, 29 

30 

31-35 

36 

37-43 
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HOWITZEBSi rAxr 

remarks cm the use of, ashore and in boats | 2 

rifled 12-pdrs., the advantages of | 2 

landing them for exercise or service 2 

service charges for | 3 

boat, dimensions of boxes for the ammunition of. . 
Htdrauuc Pump, 

for proving guns, a description of 



IlCPLEMEKTS, 

for broadsidc-gims 

for common truck and MarsiUj carriages 

for pivot-guns, with their places 

for mortani. , 

for boats, when landed for service , 

for extreme proof of trial guns 

Ihfbessiok-Takebs, 

what guns to be provided with, and their use 

Inspection, 

of naval guns, directious as to 

of shot and shell, ** '• 

of C3'linder8, " " 

Inspeotino-Tnstrumbkts, 

for examining and proving guns, names and descrip- ) 
lion of. ) 

for examiniug and proving guns, the use of. 

for measuring the interior position of vents 

for examining shot and shell, with the use of, &c. . . . 
Iktoices, 

of all ordnance stores, to be duly given and taken. . . 



KXTS, 



of ordnance store-rooms, &c, where to be kept. 



Lacquers, 

for iron ordnance, composition of 

for small-arms, or water-proof paper 

for bright iron work 

Ladles, 

to be made according to patterns, and not used for ) 

drawing rifle-projectiles j 

Lamps, 

for magazines, the proper arrangement, &c., of 

Landing, 

crews for exercise or service, directions as to 

Landsmen, 

distribution of, when at quarters 

Lantpjinb, 

dark, description of. 

Lbyermen, 

stations and numbers of, for pivot-guns 

LlOHTS, 

precautions as to use of, in time of war 

Loaders, 

the selection and requirements of. 

for broadside-guns, stations and numbers ol 

duties of, when preparing for exercise at the bruad- ) 

side-pruns \ 

duties of, at tiio manual exerdso of tlie broadside- ) 

guns, on one side only ) 

duties of, when housing lower-deck guns 



21-24 


44-68 


23 


67 


25-27 


69-«8 


54 


164 


55 


165 



17 



33 

45 

61 

114 

29 

24 

75 

8-21 

30-38 

59 

8-17 

18-21 
12-18 
36,37 



84 
86 
86 

74 

63 

25-27 

17 

70 

62 

94 

18 
35 

40 

47-53 
54 



28 



148 

202 

242 

445 

91 

35 

239 

26-30 
68-87 
186 

28 

28,29 
28,29 
70-78 

20 



20 

271 
271 
271 

235 

200 

6»-88 

81 

220 

243 

345 

84 
152 

172 

208-229 
230 



INDEX 
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LOJLSEBS, 

duties of, when firing quick 

duties of, when shifting breechings in action 

for pivot-guns, stations, &c., of 

to keep within t!\e ports, as much as possible 

Loo-BooK, 

the time required for complete preparation for ) 
action, Ac, to be dulj noted in the ) 

JH. 

1UGAZIKB8, 

to be carefully cleaned, ftc., before receiving powder. 

coopering never to be done in the 

when opened, precautions to be taken against fire . . . 

passing powder from, directions as to 

for mortars, directions concerning 

on shore, the inspection and stowage of powder in . . . 

on shore, directions as to keeping ihem dry, Ac 

the proper construction of, ou board ship 

the proper arrangement of the cocks for 

the proper mode of lighting 

the proper mode of stowing 

how to ascertain the dryness of 

the proper ventilation of 

ICaoazine-Dresses, 

the materials of. 

IfAGAZlNE-SCRBWS, 

the use and description of 

IfANCEnVRES, 

for boat-howitzers 

Manual Exercises, 

of broadside-guns, on one side only 

general remarks on 

of broadside-guns, on both sides at once 

of pivot-guns, with commands, kc 

notes and suggestions upon the 

of monitors, with words of command, fta 

of mortars, with words of command, &c 

Uabinbs, 

their stations when at quarters 

their stations for repelling boarders 

landing them for exercise or service 

HABKINa, 

guns, directions as to 

small-arms, directions as ta 

MaBSILLT-G UN-C ABRIA 0B8, 

names of parts peculiar to 

sliifting trucks of, directions as to 

J148TEBS, 

to have all articles in their divisions ready for use, I 
Ac f 

divisions, where stationed in action 

divisions, distribution of small-arms for 

duties of, at general quarters 

duties of, in cases of fire on board ship. 

Uasteks-at-Abms, 

duties of, at general quarters 

Hates, 

stations and duties of, when at quarters 

Matches — Friction, 

not allowed on board ship 

Mbasuriko-Staff, 

for examining guns, description and use of 



59 
59 
62 
74 



7 

10 

11 

41-43 

119, 120 

49 

50 

60^2 

62 

63 

63 

64 

64 

69 

69 

10-24 

46-54 

55-67 

58-60 

61-73 

74-88 

109-112 

115-118 

15 
93 
25-28 

23 
79 

45 

60 



15 
25 
27 
99 

31 

16 

6 

8,18 



238, 239 
240 
243 
260 



28 

44. 

50 

181-189 

457-470 

136-139 

141, 142 

188-198 

199 

200 

201 

205 

206 

216 

215 

19-68 

203-229 
231-256 
236-240 
242-255 
256-SJ23 
420-435 
446-456 

71 

339 

69-88 

33 

258 

202 
241 



34 

69 
101 

111-118 
380 

137 

76 

22 

28,29 
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INDEX, 



MKOXCAIi-OinOIBfl, 

statioiiB of, when at quarters 

Midshipmen, 

stations in action, when Aids to Commanding ) 
Officers \ 

stations in action, when not Aids to Commanding j 

Officers } 

MntBOBS, 

for proving guns, description and use of 

Mondays, 

to be set apart for general quarters, unless 

Monitors, 

description of the turrets, &c., of 

manual exercise of 

shell and powder divisions of, their duties 

MORTABS, 

titles of the crews of 

implements and equipments of 

e^cereise of, with words of noromand, and execution. . 
magazines and shell-rooms for, description, &c.. of. . . 
when fired against the wind, precautions required. . . 

rules and observations upon the use of 

loading, directions as to «... 

fuzes for, description and use of 

filling bombs for 

pointing, directions as to 

charges for 1.3-inch '. 

ranges for 13-inch. 

allowances of implements, &iv, for 

trunnion-sights for, description and use of 

tfOTBS, 

preservation of cartridge-bags from 

MUSCETB, 

crews to be exercised in the use of 

number allowed for each pivot and other gun 

missing fire, precautions to be used againat 

quantity of powder for the cartridges of 

how to be stamped. 

how to be cleaned. 

Musketeers, 

of whom composed, and their duties 



NOMBNOTiATURB, 

of coounon truck, and Marsillj carriages 

of the parts of the turrets of monitors 

of boat-howitzers 

NiTBB, 

of oondemned powder, can be made use of. 

O. 

the stations, ko ., of, at quarters — the Captain 

" " " the Executive Offioer 

" " " Midshipmen as Aids 

" " " Signal Officer 

" " " Division Officers . . . 

« «« w Master 

•• " " Boatswain 

•• ** " Powder-division.... 

*• •* " Marine^ivision. .. . 

u H u Surgeon's-di vision.. 



15 

14 
16 

8,18 
3 



T2 

66 
76 

28,29 
3 



108 ' 415-^18 

109-112 I 420-435 
112 436-443 



113 
lit 
116-118 

119, 120 
119 

120, 121 
122 
122 
122 
123 
124 

124, 125 
126 

71 

59 

5 

21 

25 

55 

79 

80-82 

20 



45 

108 

10 

61 



14 
14 
14 
14 
14 
15 
15 
16 
15 
15 



444 

446 

446-456 

457-470 

465 

471-479 

4S4, 485 

483-491 

492, 493 

494-499 

500 

501, 502 

503 

225 

187 

12 

101 

76 

1G6 

258 

262-2G9 

98 



202 

415 
19 

161 



65 

66 

66 

66 

67,68 

69 

69 

70 

71 

72 
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OmcBBS, 

the stations, Ac, of^ at quarters — Chaplain 

" " " Paymaster 

, " " " Engineer's-division . 
" '* " Miscellaneous 

assig:nment of, to the divisions of boarders 

in charge of powder-divisions, the duties of 

in charge of gun-divisions, the duties of - 

of the watch, their duties in time of war, Ac 

of boats armed for service, the duties 

duties of, in preparing the boat-howitzers 

Officers-in-ch \naE-0F. Divisions, 

to be thoroughly conversant with the exercise, ) 
management, &c., of the guns J 

to inspect thoroughly, when called to quarters 

to instruct their men fully in their duties 

to examine weekly, &c, their guns and attachments . 

the stations of, at quarters 

to teach the men how to point the guns 

duties of, in case of fire on board ship 

OinCERS-OF-POWDER-DlVISIONS, 

to instruct their men fully in all their duties, ftc. . . . . 

duties of, in case of fire on board ship 

Officers, Petty. See PETTY-OFFiCBBa 
Oils, 

Imseed, weight of a gallon of 

sperm, " " " 

neatV-foot, " " " 

Oltfe-Paste, 

the composition of 

Ordinary Seamen, 

distribution of. when at quarters 

Ordnance-Instrdctions, 

obedieuco to, required from all on board ship 

Ordnance- Ledgers, 

to be signed by the Executive Officer, or Gunner, ) 

and the Commanding Officer. ) 

Ordnance-Officers, 

to explain the use, Ac., of fuzes 

duties of; to have charge of all ordnance and ord- i 
nnnce stores, at Navy Yards, &a 

enjoined to secrecy, in relation to the mode of 
manufacturing guns, kc 

to give no official opinions to inventors, or others . 

to furnish ordnance ond ordnance stores, in ac- 
cordance with the allowance tables, except. 

pecuniarily responsible for the loss of ordnance 
stores, ic 

routine, &c, of their oorrespondeuoe with the Bureau 

to make fortnightly examinations of all guns, &a, \ 
under their charge ) 

duties of, when guns are to be placed on board ship . 

duties of. when guns are to be shipped for trans- } 
portation ) 

to examme carefully all the guns of vepsels return- 
ing from cruises 

to furnish Commanding Officers of vessels with 
descriptive lists of their batteries 

to furnish Commanding Officers of vessels with im- 
pressions of the vents of their guns 

duties of, when supplying ships with shells 

to examine the shell-houses, and the oondition of 
the shells, every fortnight 

to inspect the powder-houses every week, Ac. 



15 

16 

16 

16 

16 

28-31 

31-33 

94 

3 

11 



8 

8 

8 

U 

78 

98 



8 
98 



83 
83 

87 

17 

3 



90 

3-7 

4 
4 
5 

6* 

7 

31 

31 

31 

32 

32 

33 
45 
46 
49 



73 

74 

75 

76 

90 

120-137 

140-151 

347-352 

2 



29 

30 
31 
32 

67,68 
283 
376, 377 

33 

378, 379 



271 
271 
271 

271 

81 

1 

20 

330 
1-25 

a-11 

10 

16 

17 

22-24 

49 

52-55 

56 

67 

58 

60 
110 
119 
136 



16 



I K D E X. 



Ordnaxcb-Ofticos, 

duties of, when powder is to be sent on boaid I; 

ship , 

reports to be made by, when supplying or receiving 

powder 

instructions to, as to marking small-arms 

Osdnance-Stohes, 

surveys on, when to be ordered 

the receiving, stowing, and expenditure of, to be 

attended to by Executive Officers 

at Navy Yards, to be in charge of Ordnance Officers 
th<^ delivery of, to the Gunner, and his responsibility, 
when landed from ships, directions as to 



P. 

Paokino-Bozes, . 

to be preserved, duly accounted for, Ac 

PAnrra, 

white, the composition of. 

lead-color, the composition of 

black, the composition of 

for tarpaulins, the composition of. 

Brainard's. the composition of 

PAPER-PARCIIMBJrr, 

how to make it, and its use 

PABROTT-RIFLED-C AKNON, 

denominations, weights, charges, &o., of 

the full charge for; the 150-pdrs. withdra<vn from ) 

service ) 

Pabbott-Shells, 

time-fuzes for, the most certain of ignition, &c 

cliarges for •. . . 

size of boxes containing. 

PASSIXa-BOXES, 

in time of war, to have charges ready tor passing ) 
up at once ) 

putting cartridges from the magazine into, Jtc 

color and size of lettering on 

empty, the handling of, when returned by the ) 
shoots ) 

empty, fire-tubs with water, to be placed for 

materials, sizes, Ac., of. 

how to be painted. 

Passtno-Scuttles. See Bowder-Souttubs. 
Patmastsrs, 

the stations of, when at quarters 

Pbrcussion-Caps, 

the proper stowage of 

for small arms, will be furnished from Washington.. . 
Pebcussion-Fuzes, 

none relial)le as yet for spherical shells ... 

how to obtain the best effects from 

when to be used in rifled guns 

PETTT-OFnCEBS, 

distribution of, when at quarters 

Picket-Boats, 

to be kept out in direction of the enemy 

PlKEVEN, 

of whom to be composed, with the duties of 

to be covered by Marines with fixed bayonets 

the calls for and duties of 

the stations of, when repelling boarders 

to be exercised with the single-stiok and sword 



9AXt 


PA«B 


3 


61 


3 


51 


3 


79 


1 


4 


1 


6 


3 
3 
3 


3 
5 
6 


3 


71 


3 
3 
3 
3 
3 


83 
84 
84 
84 
84 


3 


88 




101 




102 




91 

101 

107 
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44 
44 




44 


3 
3 


44 
76 
76 


1 


16 


1 
3 


10 
65 


I 

1 
1 


90 
90 

104 


1 


16 


1 


96 


1 
1 

1 
1 
1 


19 
19 
37 
93 
93 



146 

152 
268 

6 
23 

2,3 

17 
18 



223 

271 
271 
271 
271 
271 

271 

384 

387 

334 
386 
4U 

38 

195 
196, 197 

198 

199 
240 
241, 242 

74 

41 
168 

329 
333 
399 

77-81 

364 

01,92 
94 

160, 165 
339-341 
344 
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PlKKB^BOARDIXG, 

to be near each gun on covered decks 

number allowed for each pivot, and other gun 

of balls, to ascertain the number of, Ac. 

PiSTOL-FfiOGS, 

materials and description of. 

Pistols, 

crews to be exercised in the use of 

number allowed for each pivot, and other gun 

to be kept ready for the use of tlie boarders 

quantity of powder in the cartridges for ... 

how to be stamped. 

PlVOT-GUNB, 

when practicable, each to be in charge of an Officer ^ 
of tlie division, &c ) 

to have full gun*s-crews. . . . j 

distribution and arms for crows of 

equipments and implements belonging to 

stations, and gun-numbers of crews of 

exercises of, with commands, and the mode of their ) 
execution ) 

moving them from one end of the vessel to the other 

the trunnion-sights of, with their use 

the trunnion-sights of, a description of 

to be supplied with tangent-sights. 

PLANTOU'S COMPOSITION'S, 

for preserving iron or wood 

POINT-BLANK-EANOE, 

what it signifies, Ac 

Porter's- Sc abb arp, 

a description of 

POBT-FlBBS, 

not to be used when filing salutes 

Powder, 

"saluting," to be used when firing salutes. 

charges of, how to be distinguished 

loose, never to be carried on board ship 

the delivery and distribution of, at quarters 

proper kind of, for rifled cannon 

proof, for shot and shell guns 

charges of, for spherical shells 

classifications of 

size of the grains of, and initial velocities, &c. 

gravimetric density of .^. 

specific gravity of 

for small-arms, size of 

differences in the Army and Navy granulations of. . . 
stowage, &c., of, in powder-houses, &a, directions ) 

as to 

a statement of, to be furnished to Commanding 

Officers of vessels, before sailing, &c 

filling cartridges with, directions as to 

when returned from ships, directious as to 

condemned, never to be thrown overboard, Ac 

samples of, to be forwarded by Ordnance Officers, Ac. 

for saluting, may be purchased abroad, when 

may be transferred to vessels remaining on a for- ) 

eign station, by those returning, Ac ) 

when to be used, though not regularly inspected, Ac. 

putting it on board ship, directions as to 

when received or landed, the red flag to be hoisted. . 
moving it from or to vessels, precautions required. . . 
quantity of, for cartridges for small-arms 
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55 
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79 


1 
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1 
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81 
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71 
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85 
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80 


3 


78 
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41-43 




102 




22 


3 


44 


3 


48 • 


3 


48 


3 


48 


3 


48 


3 


49 


3 


49 


3 


49,50 


3 


51 


3 


51 


3 


61 


3 


51 


3 


52 


3 


52 


3 


52 


3 


52 


3 


52 


3 


52 


3 


52 


3 


55 



93 
101 

95-97 

252 

12 

101 

179 

166 

258 

68 

80 
101 
242 
243 

244-254 

255 
299 
225 
226 

271 

291 

250 

26 



39 

40 

180-189 

389 

31 

105 

129 

130, 131 

132 

133 

134 

135 

130-146 

146 

147 

149, 150 
151 
152 
163 

154 

155 

156 

157 

158,169 

166 
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POWDER-BARBELa 

directions as to stowage of 

Bhoiild be turned once in three months, to 

POWDER-DlVISIOXB, 

stations of, when in action 

duties of, at general quarters 

on board monitors, their duties 

PowDEB-HousEa, 

to be inspected once a week, &c 

directions as to keeping them dry, &c 

Powdbb-Mex, 

duties of, in preparing for the use of broodside-gims . 

duties of, at the maniml exercise of broadside-guns, ) 
on one side only f 

stations, &c., of, for pivot-g^ns 

POWDER-SC L TTLES, 

careful men to be selected for attending 

directions as to use of, in passing cartridges 

position of, on each deck 

to be provided with water-tight tompions 

flap-holes in magazine screens to be provided for 

when guns of the same calibre on diDerent decks i 

may bo supplied from the same ( 

Powder-Tanks, 

stowage and arrangement of, by Oanners 

distinpruishing colors and marks of 

when opened, precautions required 

tables of capacities, sizes, &c., of 

Precautions, 

in time of war) general instructions as to 

to be observed, in the use of ritied-gune 

to be observed, in tiio use of small-arms 

Primers, 

the proper stowage of 

for cannon, directions as to management of 

for cannon, description, use, and preservation of, ( 
with their boxes, ix ) 

PRIlfER-BoXES, 

materials, and description of. 

Profile-Boards, 

for examining guns, description and use of 

Projectiles, 

for Parrott-guns, a peculiar kind, kc 

for rillod-cannon, are shells, shrapnel, and soUd ) 
shot ) 

rifled, the bases of, to bo thickly greased, &c 

rifled, uniformity in size of, requisite, &c 

care required in placing them in the guns 

Parrott's, size of boxes containing 

Hotchkiss's, " " " 

Shenkle's, " " " 

Dahlgren's, " " »* 

Pboof, 

of naval-gims, directions as to : . . . 

of shot and shcU-gtms, charges for. 

extreme, of trial-guns 

Pbovisions, 

for boats, on armed expeditions 

Pumpmen, 

the selection of, Ac 

when to be in two divisions 

to be at their stations, when preparing for action, £c. 

PUTTT, 

the composition of 
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107 
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3 
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22 
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1 
1 
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20 
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3 
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70 

120-137 

436,443 

136-139 
141, 142 

175 
215 
243 

85 

181-189 

190-192 

191 

193 

194 

37 
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410 
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a. 

QUABTBRrQaNNBRS, 

the stations of, at quarters 

implements for, when ezerciaing without powder, . . . 

duties of. in preparing for using broadside-guns 

duties of, in case of fire on board ship 

duties of, in preparing howitzers for boats 

duties of, in diaembarlcing howitzers. 

Quoins fob Guns, 

the arrangement of. 

R. 

Ramhebs, 

materials, sizes, &c., of 

Ranges, 

for shot-guns, how and when marked 

point-blank, firing at 

for shell-guns, how marked 

for 13-inch mortars 

exceeding 1400 yards, kind of fuzes for, &c. 

Rattles, 

use and description of 

Receipts, 

for all ordnance materials, to be duly given and taken 
Reports, 

quarterly, of all firing, to be forwarded 

quarterly, of the condition of the armament, &a, to ) 
be prepared and forwarded j" 

twice a day, to bo nfade by Gunners, naturoof. 

to bo made of the expenditures of orduanoe ma- ) 
terials C 

in detail, to be prepared and forwarded, of all acci- 1 
dents to guns j 

to be forwarded of the action, &c., of all fuzes 

to be forwarded by Ordnance Officers, when issuing ) 

or receiving powder J 

RBQUismoNS, 

for ordnance materials, to be made by Ordnance ) 
Officers ) 

EtBSPONSlBlLITT, 

of Officers, for loss of ordnance stores 

Returns, 

quarterly, of receipts and issues of ordnance, to be ) 
forwarded by Commanding Officers J 

quarterly, to bo rendered by Gunners 

Revolvers, 

number of, allowed for each pivot and other gun .... 

quantity of powder in the cartridges for 

how to be stamped 

Rewards, 

recommended to those excelling in ordnance exer- ) 

cises ) 

Ripled-Canxon, 

the breech-sights in the side of, with their use, Ac . . 

time-fuzes very unreliable for 

denominations, &e.. of the Farrott and Dahlgren .... 

the bores and grooves of, to be carefully cleaned, &c. 

the shells in, must be close home on the powder .... 

must bo kept free from sand, dust, Ac 

projectiles for, to be uniform in size 

Tents of, how to replace old ones 

sights of, description and use o£ 
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47 


290 
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69 


21t 
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20 
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47 
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35 


67 


47 


126 
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152 
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11 

21-24 

65 

79 



307 
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25 



81 


30v 


91 


334 


101 


384 


102 


392 


103 


393, 394 


103 


396 


103 


396 


104 


403 


104 


404 
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Bitled-Cannon, 

all are rifled to the right 

precautions required in the use of 

kind of fuzes to be used for the shells of 

table of charges for , 

rammer-heads for, made of composition , 

BiCOCHBT, 

firing, directions as to 

Rioging-Stoppers, 

description and use of , 

B0BIX60N*R-W0Ry8, 

description and use of 

S. 

Sabotci^ 

for shells, dimensions, fta, of , 

Sailmakebs, 

the stations of^ when at quarters 

SaHi-Tsiumers, 

when to be in two divisions, and the stations of.. . . , 

when to be in three divisions, " " " . . . , 

the call for and duties of 

Salt-Water, 

not to be used in cleaning g^ms nor equipments 

Salutbs, 

directions as to firing 

precautions required when firing 

powder for, may be purchased abroad, when. 

old bags may be used for cylinders for 

Scabbards, 

for swords. Porter's, description of 

for bayonets, materials, size, SlCj of 

varnish for, its oomposition. 

Soaunq-Laddebs, 

to be furnished each division of boats landed for ) 
service ) 

SORAPBRS, 

for bottoms of bores, description and use of. 

SCRBENS. See MAaAZINE-SOREEN& 

Seamen, 

distribution of, when at quarters 

the landing of, for battle, a remote contingency, &c. . 

the landing of, for exercise or service, directions ) 

OS to ) 

SBAMEN OrDINABT. See ORDIKABT-SEAlCSir. 

Shells, 

loaded, to bo frequently used in target practice, &xi. . . 

precautions required in filling. 

stowage of, in the shell-rooms 

how to be passed up for use 

should be drawn, if loaded more than 24 hours 

loading with, directions as to 

in battle, proper occasions for using 

getting jammed in the bore, should be withdrawn. . . 

loading with, precautions to be observed 

all spherical, fitted with time-fuzes, except 

Parrott, the navy time-fuze the most certain for 

Parrott, charges for 

for riliod-cannon, gauges for 

for rified-guns, to bo close home on the powder 

preferable ibr light artillery in the field 

when uscfid in boat-howitzers 

inspection of^ with instruments to be used. 
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ShvUiS) 

gaugefi, and dimensionB of sabots and straps for .. . . . 
) reservation of, directions as to piling, painting, &c,. , 

preparation of, for service, directions as to 

filling, directions as to 

emptying, directions as to , 

boxes for, dimensions and areas occupied by , 

loaded, directions as to putting them on board ship . , 

Shsll-Bags, 

to be preserved and returned into store 

8nELL-Dl VISIONS, 

on board monitors, the duties of. 

Shbll^Guns, 

proof-charges for 

denominated by the diameters of their bores , 

cylinders for, directions as to making, kc 

Shxll-Men, 

stations and numbers of, for broadside-guns , 

duties of, in preparing for exercise of broadside-guns. 

duties of, at the exorcise of broadside-guns 

duties of, when housing lower-deck guns 

stations, &a, of, for pivot-guns 

Shxll-Booms, 

to bo thoroughly cleaned, dried, and aired 

when opened, precautions to bo taken against fire . . . 

for mortars, directions oonceming 

the position and construction of, on board ships 

to ascertain the dryness of 

Shell-Wuzps, 

description and use of. 

Shifting Guns, 

to have full gun*s crews 

Ships* Cobpobals, 

the duties of, at general quarters. 

Shot, 

how to be passed up for use 

solid, when to be used in action 

if jammed in the bore, should be withdrawn 

solid, not to bo lircd from shell-guns, except 

grape, the use of 

canister, the use of 

shrapnel-shell, or spherical case, the use of 

for rifled-cannon, the gauges for 

the 32-pdr. and 18-pdr., may be fired from the 1 
100-pdr. and 60-pdr. guns, especially on rioo- >• 
chet, Ac. ) 

manner of inspecting, with the instruments used. . . . 

to determine the average weight of, &c 

gauges for, with their dimensions, &c 

preservation of, with directions as to piling, paint- ) 

ing, &c f 

Shot-Guns, 

proof-charges for 

denominated by the weight of their shot 

cylinders for, directions as to making, &c 

Shbapnel-Shell, 

in action, the proper use of. 

time-fuzes, only to be used with 

useful with ligiit artillery in the field 

when useful with boat-howitzers 

gauges and dimensions of sabots and straps for 

SlQHTS, 

for broadside-guns, description and use of 

kind otf furnished to the Panott-rifles 
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64 

64 
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31 
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103 

36,37 

37 

39 

43 
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30 
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76 
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22 

23 

39 

79-83 
82 



89-91 

98-103 

104-128 

108 

116 

127,128 

157 

43 

436-443 

31 
47 
181-183 

152 
173 
212 
230 
243 

28 

60 

457-470 

202-204 

205 

218 

80 

137 

200 

206 

267 

268 

271-273 

274 

275 

386 

398 

68-76 

76 

88 

98-103 

31 
47 
181-185 

276 

402 

52 

61-63 

90,91 

288-308 
303 



22 



INDEX. 



Sights. 

for riflcd-fnin^ description and use of 

tnmnion. for mortars and pivot-gimR, use, Ac, of . . . . 
tangent, to be supplied to all pivot-guns 

SlONALS, 

makinp: and answering, in time of war 

for returning boats, in time of war 

SlOKAL-OpncEUS, 

in action, stationed upon the quarter-deck 

the duties of, at general quarters. 

Selyaobe-Wads, 

to be placed over shot 

description of, and mode of making 

SmOLB-STICK, 

practice with the, to be enoouraged 

Slinos. See Gun-Slikgs. 
Small-Aums, 

crews to be exercised in the use of. 

to be turned over at tlio end of cruises, Ac 

not to be used in the tops, without 

loading and distribution of 

to be unloaded after exercise or battle 

proper for boats on armed expeditions 

condemnations of, not allowed, except 

size of powder for 

a list of, to bo furnished commanding officers of | 
vessels ) 

quantity of powder for the cartridges of 

dimensions of tlie boxes for the ammunition, &c., ) 

of f 

percuspion-caps, and bulk'ts for, will be furnished / 
from the Washington Yard ) 

how to bo stamped 

to be carefully cleaned, &c., after use 

to be frequently examined, &c 

deaninp: them, directiou.s as to 

precautions required in using 

lacquer for, its composition 

Small- Arm-Men, 

. formation, Ac, of, when landed for service 

accoutrements and equipments for 

Smooth-bore Gl-.vs, 

service charges for 

Spaue-Ariicles, 

required in action, the stowage, Ac, of 

SPnERICAL-CASE SHOT, 

in action, the proper use of. 

SPONGEa 

moist, the use of, recommended in wiping out, Ac. . . 
Spongers, 

the selection for guns, merits of 

the selection and requirements of 

stations and numbers of, for broadside-guns 

duties of, in preparing for exercise at the broadside- 
guns, Ac. .'^ 

duties of, at the exercise of broadside-guns, on one 
side only 

duties of, wiien housing lowor-deck guns 

duties of, when shifting breechings in action , 

to keep within the ports, as much as possible 

Sponge-Caps, 

materials and description of. , 

Sponge- Heads, 

materials, sizes, Ac, oC 
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66 
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11,12 

61 

134 

146 

166 

167 
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258 
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70-76 
249 

160 

25 

27 

25 
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15. 

171 

210-229 

230 
240 

260 

233 
228-230 
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SPOVCahSTAYSSf 

materials, sizes, Ac., o£ 

Stbaushipss 

preparatioDS on board of, when going into action. . . . 

going into action, to have all the fires lighted, &c. . . . 
Stores, 

table of, for armed boat expeditions. 

Straps for Shells, 

dimensions, ^., of 

Surgeons, 

their stations when at quarters, with their divisions. 

t!io duties of^ at general quarters 

the duties of, in case of fire on board ship 

to accompany armed boat expeditions 

Surveys, 

on ordnance stores, when to be ordered 

on ordnance stores, when to be nsked for by gunners 

on ordnanoe stores landed from ships, reports of, ) 

directions as to preparing, Jtc. ) 

Swords, 

crews to be exercised in the use of 

number allowed for pivot and other guns 

to be kept ready for the use of boarders 

the efiBcient use of, in repelling boarders 

tlie practice with, to be encouraged 

SWOKD-SCABBARDS, 

of Porter's pattern, a description of. 

T. 

Tabus, 

of the number of men for each kind of gun 

of the number of men and their stations, for pivot-guns 
of the number of men, with their stations, Ac, for ) 

diflfercnt classes of guns [ 

of small-arms, allowed the master's division 

of equipments and implements for broadside-gims . . . 

of stations and gun-numbers for broadside-guns 

of the wooden parts of ordinary truck-carriages 

of the metal parts of ordinary truck-carriages 

of parts peculiar to the Marsilly carriage 

of equipments and implements for pivot-guns 

of stations and gun-numbers for pivot-guns 

of tiie weight, charges, &a, of rifled-gfuus, with their ) 

shot, shell, Ac ) 

of the sizes of boxes for rifled projectiles 

of equipments, arms, and stores for boats 

of the stations, Ac., of the men of boat-howitzers. . . . 
of the stations, Ac., of the men for field-howitzers. . . . 
of allowed variations in guns tram the proper di- ^ 

mensions ) 

of proof charges for shot and shell guns 

of shot and shell guages 

of the number of balls in a triaiigular pile 

of the nimiber of baUs in a square pile 

of charges of powder for spherical shells 

of exterior dimensions of shell-b6xes 

of areas occupied by one tier of shell-boxes 

of the sizes of grains of different classes of powder. . . 
of difierences between the army and navy powder } 

granulations ) 

of servicc-chargps for smooth-bore guns 

of service charges for navy rifle-guns 

of the capacity, weight, Ac., of powder-tanks 

of the stowage of caitridgefl in powder tanks 
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Tables, 

of charges for boat and fiold howitzera. ; 

of dimensions, weight, fta, of boxes for boat-how- ) 
itzer projectiles J 

of the quantity of powder in small-ann cartridges 

. of the dimensions, &c. of boxes for small-arm am- ) 
munition and fireworks ) 

of the dimcnsiouft, Ac, of cylinders for guns 

of the dimensions, &c^ of sockets and pivots for car- ) 
riages ) 

of the dimensions. &c., of breechings for guna 

of ihe dimensions, -Ac, of ordinary hand$(pikcs 

of tlie dimensions, &c., of roller iinndspilces 

of tlie compositions of paints, varnishes, lacquers, Ac 
[For Appendix Tables, see "Coxtexts op Appendix."] 
Tacklemen, 

stations and numbers of, for broadside-g^ns { 1 

the duties of, in preparing for use of broadside-guns . ; 1 

the duties of, at tho exorcises of broadside-guns on ) 
one side only ) 

stations, Ac, of, for pivot-guns 

Tabgets, 

materials, construction, Ac, of. 

Target-Puactice, 

numbers of rounds and broadsides to be expended in. 

the expenditure for the allowances for 

in port, directions as to 

quarterly reports of, to be prepared and forwarded. . 
Thumbstalls, 

tlie naked thumb may be used, except for howitzers. 

materials of 

TlMB-FUZES, 

times and lengths of, see Appendix B 

unreliable in rifle-guns. 

when may be used in rifle-guns 

Tools, 

for boats on armed expeditions 

intrenching, to be furnished for eadi division of) 
boats, when ) 

TOMPIONS, 

not to bo put in guns when stowed, except 

Traikino, 

gims sharp, directions as to '. 

guils lateral, directions as to. 

guns, genorol directions as to 

Trial-Guxs, 

extreme proof for, directions for 

Truces, 

shifting, directions as to 

Truce-Cabiiiagbs, 

the names, Ac, of the parts of 

Tbuknion, 

gauges, for examining guns, description and use of. . 

rules •* " ** " .. 

sights, for mortars and pivot-guns '* *' . . 

squares, for examining guns, " ** . . 



Tarnishes, 

for scabbards or patent leather. 

Copal, the oomposition of 

Japan, the oomposition of 

Vents, 

the stopping of, reoommended . . 
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Vents, 

obstructod, how to bo cleared 

of riflo-^unS) doscription of. 

of boat-howitzers, as to closing them, &c 

measuring: them, in examining guns 

to take the impressions of 

. the amount of Uring allowed for each, &c 

wax for taking impressions of| its composition 

Vent-Gauges, 

for examining guns, description and use of 

Vent-Guides, 

for examining guns, description and use of. 

Vbnt-Searcuers, 

for examining guns, description and use of 

Ventilation, 

for magazmes, and for magazine-men 

W. 

Wads, 

hard, not to bo used in firing salutes 

selvagec, to be placed over sliot 

over elongated projectiles, prohibited 

selvagee, a description of 

Waist-Belts, 

matef ials, and sizes of 

Water- Proof, 

of guns, directions for 

Wax, 

for taking impressions of vents, its composition 

Whips. See Su ell- Whips. 
Words of Command, 

for broadside guns, on one side only '* Silence." 

" " "Cast loose," Ac. 

" " " Run in." 

tt II ti Sqp^q yent and sponge." 

« « "Load." 

«* « "Runout." 

« " " Prime." 

« " "Point." 

** « «* Ready— Fire." 

" " "Cease Firing." 

" « "Secure." 

for quick -firing "Load, in one motion." 

shirting brecchings in action. ."Sponge, Load, and ) 
ShifC'&c. \ 

for pivot-guns . . " Silence I Cast Loose and Provide." 
" "Run in." 

" . " Shift Pivot," &c. 

" "Serve vent and sponge." 

" "Load." 

" "Runout." 

" " Prime." 

" " Point" 

" "Ready— Fire." 

" "Shift to housing-pivot and Secure." 

for monitors " Serve vent and sponge." 

" " Load." 

" " Prime." 

" " Elevate" [or " Depress."] 

" "Runout^* 

" " Train Right" [or " Left."] 

" "Ready— Fire." 

for mortars. "Silence." 

" Cast Loose and Provide." 
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formortore " Train" [Eight or Left.] 1 


116 


449 


'* " Serve yent and eponge/' 
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116 
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« "Load." 
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" " Elevate." 1 
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" "Prime." 1 
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" "Ready— Fire." 1 
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" "Mortar— Front" 1 


118 
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" " Secure." 1 


118 
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for boathowitzarB " Man the Howitzer." 
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for diaembarkiog hovritzers " Prepare to Land." 


2 


17 


31 


" " TraU bow and stroke oars." 
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u u a xrail." 
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" " "Shift the Howitzer." 
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" " " Land." 
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for embarking Howitzers 
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for field-Howitzers " ICan the Howitzer." 
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" Fire." 
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" "Secure the Howitzer." 


2 


19 


43 


TToBiia. See RoBursoir's WoBica 
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what articles of ordnance stores to be accountable for 
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